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ADVERTISEMENT. 


— 


THE following Introduction to the uſe of the Globes was 


drawn up, by the Author, in the form of ſeparate leſſons, for » 
- the uſe of ſome young pupils of his own; to whom they are 


intended to be delivered ſingly —a method which he has gene- 
rally found to be attended with the happy effect of awakening 
curtofity, and exciting the conſtant pleaſing expectation of ſome- 
thing new, in the youthful mind. It ts now printed in the fame 
form, chiefly for the uſe of ſome of the Author's friends, who 


have been pleaſed to expreſs their approbation of this part of H 
plan. If any other perſons, into whoſe hands theſe leſſons may 


come, ſhould think that too much care will de required to preſerve 


ſeo many detached papers from being torn or loft they may eaſily 


be ſewed or bound together at pleaſure. 


But the particular recommendation of the following Introduc- 


tion to the uſe of the Globes, it is preſumed, will be found to 
confift in the queſtions, with which every leſſon is accompanied, 


' the anſwers to which are not given, but left to be framed by the_. 
pupil hamſelf, from a careful peruſal of the lefſon. To. thoſe 
queſtions only, which are to be reſolved by the ufe of the Globes 

' themſelves, the anſwers are added ; without which they would 


have been of little uſe. 
| | W. F. 
8 May 21, 1798. | 
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LESSON I. 


OF THE ARTIFICIAL GLOBE, 


THE artificial Globe is a round, ſolid body: 
which repreſents the natural form and appearance 
of the Earth ; and on which the different parts of it, 
as ſeas, continents, kingdoms, iſlands, are painted: 3 


The Globe is made round, becauſe the Earth | 
| Itſelf is known to be ſpherical, or of a round figure. 
For, ſeveral navigators, as Lord Anſon and Captain 
Cooke, by keeping the ſame courſe continually, from 
eaſt to weſt, have ſailed round the Earth: which 
| they could not have done, if it hal been of any 
other than a round figure. Beſides, the Earth's ſaa- 
dow, which falls upon the Moon, in the time of 
eclipſes, is always obſerved to be circular: which 
proves that the Earth itſelf muſt be round. 


The arti6icial Globe is ; contrived to move round 
upon a ö is called its axis—becauſe 
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| the Farth itſelf is known to have a ſimilar motion, 


once in twenty ſour hours, about its own axis 
—or that imaginary ſtraight line which paſſes di- 
realy through its centre. By means of this motion, 
the different parts of the Earth are preſented, each 
in its turn, to the Sun; and this is the cauſe of 
day and night. For, when any part of the Earth 
is turned towards the Sun, it is day in that part; 
and night when it is turned from i it 


| The Sun, the great ſource of Vght 8 heat, is 
an immenſely large body, fixed in the heavens, at 
the diſtance of about ninety five millions of miles 

from the Earth. Round this large body the Earth 
2 keeps continually moving ; and it travels quite round 


Gs it in about three hundred and ſixty ſive days, or once 


every year. The cauſe of the different ſeaſons, and 
the different lengths of the days and nights depend 
upon the Earth's annual revolution about the Sun: 
but this part of the ſubjeQ belongs more e properly 
to Aftronomy, 


o 7 1 


, 7 


QUESTIONS. | 


if 


What is an artificial Globe? What do the dif- 
ferently-coloured' parts of the Globe repreſent ?— 
Why. is the Globe made round? What is the firſt 
proof mentioned of the round figure of the Earth? 
What navigators have failed round the Earth? When 
is the Earth's ſhadow to be ſeen on the Moon ? 


What is the figure of the Earth's ſhadow ? What 


does the round 6gure of the Earth's ſhadow prove? 
—Wbat motion has the artificial Globe? What is 


we axis of the Globe? Why is the Globe made to 


move round its axis? What is the axis of the 
Earth? How often does the Earth move round 
upon its axis? What is the cauſe of day and night? 


When is it day at any part of the Earth? When is 


it night at any part ?— What i is the Sun? What 
diſtance i is the Sun from the Earth? What advan- 
tages are derived from the Sun? What other mo- 


tion has the Earth beſides that round its own axis ? 


What time is the Earth in going round the Sun? 
What great effefts depend upon the Earth's annual 
revolution about the Sun ? 
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LESSON: II. 
or THE POINTS ON THE GLOBE, 
The chief points on the Globe are the following: 


1. The two poles of the Globe Theſe are the 
two extreme points of the axis of the Globe: of which 
the one is called * North, and the other the South 


Pole, 8 


2. The two equinottial — are the 


two points, where the equator and the ecliptic cut 
each other : the one is called Aries, or the ſpring 


equinox ; the other Libra, or the autumnal equinox, 
They are called the eguinoctial points becauſe, when 
the Sun appears in cither of theſe points in the hea- 
vens, the days and nights are of equal length in all 
parts of the earth : which happens twice a year, 
in ſpring and autumn, 


3. The two ſolſtitial Points—Theſe are the tio 
points of the ecliptic, which are at the greateſt dif- 


) 
tance from the equator: the one is called Cancer, or 
the ſummer ſolſtice; the other, Capricorn, or the 
winter ſolſtice. They are called ſolſtices becauſe, 
when the Sun arrives at either of theſe points in the 
heavens, it ſeems to ſtand ſtill for ſeveral days, and 
then returns towards the other ; which happens twice 
every year, in the ſummer and winter; 


4. The two poles of the horizon Theſe are the 
two points, one of which, direQly over the head of 
the ſpeAator, is called the Zenith ; the other, which. 
is directly under his feet, 3 is called the Nadir, 


5+ The four cardinal points—Theſe are marked 
on the wooden horizon of the Globe, and are called 
North, South, Eaſt, Weſt, The great circle, called 
the meridian of any place, interſetts the horizon i in 
two oppoſite points; which are the Arn and fouth 
points. And another great circle, croſſing that me- 
ridian at right angles, in zenith and nadir, will cut 
the horizon in two other points; which are the caft | 
and weſt a 
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QUESTIONS. 


| Haw many remarkable points are there on the 
Globe? What are the twelve points on the Globe? 
— What are the two poles of the Globe ? What are 
the two poles of the Globe called ?— What are the 
two equinoQial points? What are the two equinoc- 
tial points called? Why are they called equinoQial 


points? How often and at what times of the year 


are the days and nights equal, in all parts of the 
Earth ?—What are the two ſolſtitial points? What 
are the two ſolſtitial points called? Why are they 
called ſolſtitial points? How often and at what times 
of the year does the Sun appear in the ſolſtices? 
What are the two poles of the horizon? What are 
the two poles of the horizon called ?—What are the 
four cardinal points called? Which are the north 
and ſouth points? Which are the caſt and veſt 


: points ? 


1 
LESSON ii. 


or THE CIRCLES ON THE GLOBE, 


There are ten circles uſually drawn on the Globe ; 
ſix great circles, and four leſs, The greater circles 
biſect each other; and they divide the Globe into 
two equal parts, called hemiſpheres. But the ſmaller 
circles do not cut each other; and they divide the 

Globe into two unequal parts, 
The greater circles are—the Equator—the Eclip- 


tic—the Horizon—the Meridian — the 9 
4 Colure—the ſolſtitial Colure. | 


mk maler circles are-=the two / Trpic—tt 
two Polar Circles, x 


Beſides theſe, there ate a niimber of circles 
drawn upon the Globe, parallel with the equator . 
Theſe are called La F latitude. 


6 


There are alſo a number of uber circles fup- 
. poſed to be drawn round the Globe, all meeting in 
the zenith and nadir of any place, and cutting the 
horizon at right angles. Theſe are called azimuth 
ar vertical circles, oy 1 


Every circle, great or ſmall, is ſuppoſed to be 


divided into three hundred and ſixty equal, parts, 
which are called degrees (marked o); and each of 
theſe degrees i is again ſuppoſe to be divided into ſix- 
ty / equal 1 parts, which are called minutes (marked ). 
So that every circle contains g609,—the balf of 
a circle, or ſemicircle 1809 and the D of 
wy circle or quadrant go?. . 


4 degree i is equal to ar rin Oe miles and | 


a> 


QUESTIONS, 
How many drdes are there upon the Globe? 
How are the ten circles divided? What is obſerv- 


ed of the great circles? What is obſerved of the 


ſmaller circles ?— What are the [ix great circles 
called ? What are the four ſmaller circles called ? 
What other circles are uſually drawn upon the 


Globe ? What are theſe circles called? What 


other circles are ſuppoſed to be drawn on the Globe? 
What are theſe circles called How is every eir- 
ole 4 the Globe divided ? What are theſe equal 
parts called? What is the mark for degrees? 

How is every degree divided? What are the ſixty 

equal parts of a degree called? What is the mark 
for, minutes? How many degrees are there in a 


circle? How many degrees are there in a ſemicire 
cle?* How mapy degrees are there in a quadram 
apy much 1 is a degree i in Engliſh miles? 
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LE 88 ON | IV. 
OF THE EQUATOR, OF THE ECLIPTIC. 
| 5 i 
1, The Equetor, calle alſo the EquinoAtial 


Line, and ſometimes me Line, is that great circle, 
which encompaſſes the middle of the Globe; and 


- which is, in every part, 2 equal diſtance from wa 
two poles. - 


This circle divides the Globe into two equal 
parts, called the northern and ſouthern hemiſpheres ; 
and hence it takes its name of the equator 0 or equaller. 
It is alſo called the equinofial, becauſe, when the Sun 
appears on this line, the days and 9 are of equal 
ie all over the world. 


| The 6quator iv divided inis 360 degrees, reckon- - 
ed eaſtward from Aries, one of the points in which 
the ecliptic interſetis the equator. It is alſo gene- 
rally numbered, on Engliſh Globes, both eaſtward 


Ca} 
and weſtward to 180 degrees, from that great ſemi- 
circle which paſſes through London, called its meri- 
dian, to the oppoſite ſemicircle—where eaſt and weſt 
with reſpebt to London unite. 


2. The ecliptic is that great circle, which croſſes 
the equator, in the two oppoſite points of Aries and' 
Libra; and which touches the two tropics, in the 


two oppoſite points of Cancer and Capricorn. 


This circle ſhews the path in the heavens, in which 
the Sun appears to travel every year, in moving 
from the ſummer to the winter ſolſtice ; and again 
from the winter to the ſummer ſolſtice. In this 
citcle, the Sun appears to advance nearly 10. every 


1 24 hours; and $09, every month; till it has paſſed 


through the whole g609. which anſwer nearly to the 


number of days in in a * 365 Ce 6 hours, 56 by: 


minutes), | 


The edliptc paſſes through the middle of a broad 
circle, called the Zodiac ; of which an account will 
A bereaſier given. 


—_— 


(8) 


QUESTIONS, 


— 2— 


What is the equator ? Why is this circle called 
the equator? Why is this circle called the equi- 
noQtial? How are the degrees on the equator num- 
bered ? In what other way are the degrees of the 
equator numbered, on Engliſh Globes ?—What is 
the ecliptic ? What great circle in the heavens does 
the ecliptic repreſent ? What are the two points, 
between which the ſun appears to travel every year? 
How far does the Sun appear to move in the eclip- 


lic every 24 hours, and how far every month? Ho 


nearly do the degrees of the ecliptic anſwer to the 
number of days i in a year ?—What is the broad cir- 
cle called, through which the * paſſes? | 


1 
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or THE SIGNS" OF THE ZODIAC, 


EP * 


. The Zodiac is that broad circle i in the heavens, 
which extends about 8. on-each fide of the ecliptic, 5 
being in its whole breadth 16. Within this circle 
are the fixed ſtars over which the Sun paſſes, i in bis 

apparent annual courſe ; ; and which are divided in- 

to twelve ſigns or conſtellations—called, the twelve 
figns of the zodiac—each diſtinguiſhed by a particu- 
lar name and charafter, „ 


Tbe twelve ſigns, being. * upon the lp 
tic, divide it into twelve equal parts, which corre- 
ſpond to the twelve months in the Year, Each of 
theſe parts is again divided into'/g0®; which corre- 
ſpond nearly to the days of the months. The Sun, 
in its apparent annual courſe, advances through one 
of theſe ſigns every month; and, in each month, 
4.5 appears in its correſponding ſign of the zodiac. 


Er 


The following are the names and characters of 
the twelve ſigns, placed oppoſue to che n. 


ing months of the ci 


ad 


1. Aries, the Ram 
2. Taurus, the Bull ru 
3. Gemini, the Twins © 


ey Cancer, the Crab „ 
55 Leo, the Lion 


er, 6. Virgo, the Virgin 5 
7 | 7. Libra, the Balance 
8. Scorpio, the Scorpion - 


9. Sagittarius, the Archer 
10. Capricornus, the Goat 
11. Aquarius, the Waterman 

bo 125 Piſces, the Fiſh a a 


0 1 
” - YL * 
=: 10077 \ 


: March 


April 
May 
June 


July ß 


Au 
September 
wr October 


November 


December 
January 
February 


Of theſe twelve ſigns the firſt fix are called, in 
our northern hemiſphere, the fummer figns, and are 
ſuusted on the north fide of the equator: the other 


n 


| fix are called the winter Nn and are ſuuated on tho | 


34 


19 


QUESTIONS, 
What is the Zodiac? What ſtarsare within this 
broad circle, and how are theſe ſtars diſtinguiſhed ? 
What are the twelve ſigns called ?— How is the 
ecliptic divided? What do the twelve figns of the 
ecliptic correſpond to? How are the twelve ſigns 
of the ecliptic divided ? What do the thirty degrees 
of each ſign correſpond to? How far does the Sun 
appear to advance in the ecliptic every month? In 
what ſign does the Sun appear in each month ?— 
What are the names of the twelve ſigns? What - 
month of the year do Capricornus—L.eo—Libra— 
Taurus— Piſces — Gemini— Sagittarius—Virgo— 
Scorpio—Aries—Aquarius— Cancer — correſpond 
 to?——What are the figns which correſpond to 
April — Oftober— July— January—May—March 
February November June— September Au- 
guſt December? Which are our ſix ſummer 
figns? Which are our ſix winter ſigns? 
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LESSON VI. 
7 OF THE HORIZON, 


- "The Horizon is dlinguite into the wh 
ble and the rational. | 


The viſible horizon, is that circle you ſee around 
you, in a clear day, where the {ky and earth, or wa- 
tet, ſkem to meet—and parallel to this, at the mid- 

dle part of the Globe, is the rational horizon. 
Though there is in reality a vaſt difference be- 
tween the viſible and the rational horizob; yet, at the 
immenſe diſtance of the heavenly bodies, this dif- 
ference would appear as nothing. And as the ho- 
 rizon is chiefly conſidered in relation to the hea- 
venly bodies; therefore the viſible and the rational - 
horizon may, without any ſenſible error, * reckon- 
ed one and the ſame. 

It is only the rational horizon which is re repre- 
ſented on the Globe by that broad wooden circle, 
which encompaſſes the whole. This circle ſhews 
the filing and the ſetting of the Sun, Moon, and Stars; 
which are ſaid to riſe when they come above it, and 
io fet when they go Þ ** „% 


guiſnhed by particular names - compound 


ta). 

Every place upon the earth has its own horizon: 
and whenever we change our ſituation upon the 
earth, we change likewiſe our horizon, By moving 


tho Globe, till any given place be in the zenith—the 
wooden horizon is made to repreſent truly the rati- 
' onal horizon of that place. 


FOR 


On the wooden horizon four circles are uſually 
drawn. In the. outermoſt circle are the 12 months 
divided into days. In the next circle are the ſigns 
of the zodiac, with their names and characters, di- 
vided into degrees; each degree being placed oppo- 


ſite to the day of the month to which it correſponds: 
The. third, circle is marked with the points of the 
_ mariner's compals ; it is divided, by the four cardinal 


points, into four quarters; and each quarter is again 
divided into eight points; in all 32 points. The 


remaining circle is divided into 4 quadrants, + + 


All the other points of the compaſls are diſtin- 
pded of thoſe 
of the four cardinals, Thus from North towards 
Eaſt—the firſt point is called North by Eaſt—the ſe- 
cond, North' North Eaſt — the third, North Eaſt by 


Nori —and the middle point, North Eaf,—From 


Eaſt towards Norih the firſt point is called Zaft by 
North—the ſecond, Eaft North Faſt—the third North 
Eaft by Eaſi—and the middle point as before North 


Faſi . The other points of the compaſs are diſtin- 
guiſhed by names ſimilarly 8 See the 
Globe, 


* 
7 


* G * 
* A 1 
y 3 ) x 
" 4 d FS 0 { 
: ' . * 4 
. & 4 „ * A 2 * 


* * 22 VL 


QUESTIONS. 


. 
* * 


What is the third great circle on the Globe ? 


How is the horizon diſtinguiſhed ? What is the vi- 
ſible» horizon? What is the rational horizon? 


What is the real difference between the viſible and 


the rational horizon? and what the apparent differ- 
_ ence, viewed from any of the heavenly bodies? In 


what 1elation: are the viſible and the rational horizon 
conſidered as the ſame ?—Which horizon is repre- 
ſented by the wooden horizon? What is the riſing 


and ſetting of the heavenly bodies ?—Why is the 


horizon ſometimes called a changeable circle ? How 
is the horizon of any given place repreſented by the 


Globe? How many circles are uſually drawn on 
the wooden horizon ?—What is the firſt of theſe 


circles? What is the ſecond? How are the de- 
grees of the twelve ſigns placed, with reſpett to the 
days of the month ?—What is the third circle? How 


many points of the compaſs are there in all? How 


are the g2 points divided? What is the fourth cir- 
cle ?—How are the 32 points of the compaſs diſ- 
tinguiſhed ? What is the 2d. point from N. towards 
E. ? What is the middle point? What is the iſt 


point? What is the gd point? What is the 1ſt 


- 
— . — — 
— ͥ — 
— . EEO IO 


OY (4) 
point from E. towards N.? What is the 3d point ? 
What is the 2d point ?— What is the middle point 
between N. and W.? What is the 2d point ſrom N. 
towards W.? What is the 2d point from W. to- 
wards N.? What is the gd point from S. towards 
E.? What is the 1ſt point from E. towards S.? 
What is the middle paint between S. and W.? 
Whatis he 2d point from 8. wards W.? &c.— 


e eee. 
\. horizon of the Globe, 


LESSON VII. 


OF THE MERIDIANS, OF THE COLURES,, 


4. Semicircles, reaching from pole to pale, and 


cutting the equator at right angles, are called Meri- 
dians, from meridies, i. e. mid-day ; becauſe, when. 


ever the Sun, is directly over the meridian of any 
place, it is noon at that place. 
Every place upon the earth has its own meridian, 
Meridians, therefore, may be conceived to paſs 
through every point of the Globe's ſurface ; though 
only a certain number of Se; are actually drawn 
upon it. 

All places, which lie under the ſame ſeinieiecle, 
are ſaid to be in the ſame meridian ; as, for inſtance, 
Cork, Vigo, Oporto, &c. and all places, which lye 
under the ſemicircle oppoſite to that, are ſaid 
to be in oppofite meridians; as ſome parts of New 
Zealand, &c, All the former places have their 


' noon at the fame hour; and the latter, at oppoſite 


hours: ſo that, when it is 12 at noon at the former, 
it is 12 at night at the latter places; ; 
The brazen meridian, fixed to the Globe, re- 


preſents the meridian, and the oppoſite meridian, of . 


V 
' any place that is brought diredtly under it. It di- 
vides the Globe into .the eaſtern and weſtern hemi- 
ſpheres. | 
Any meridian may be aſſumed, at pleaſure, for 
the firſt meridian. By Engliſh Geographers, the 
Royal Obſervatory at Greenwich, near London, is 
generally accounted the place of the firſt meridian. 
Meridians, drawn upon the Globe, at the diſ- 
tance of 159. from each other, are called Hour Cir- 
cles ; of which there are 24, correſponding to the 
hours of the day and night. They are ſo called be- 


. - cauſe,” by the Earth's diurnal rotation, the Sun ap- 
pears to move from one meridian to another in the 


ſpace of an hour, and thro' all of them in 24 hours. 
Thoſe places, therefore, - that lie under any one of 
| theſe meridians, have their time of noon, and every 

other hour of the natural day, one hour earker, than 

thofe places under the next meridian weſtward : and 
one hour later than thoſe under the next meridian 
_ eaſtward, Thus it is noon at London, one hour la- 
ter than at Frankfort-upon-Oder ; and one hour 
earlier, than at the places a little eaſtward of Cape 


Verd. 


5. 6. The Equinotlial and Solflitial Colures— 
are two great Circles, drawn only om the celeftial 
Globe; the one through the Solftitial, and the other 
through the Equinoctial points: and both of them, 

> M right angles _ the teh 


( 8: 


QUESTIONS. 


What are the meridians ? Why are they call- 
ed meridians ? What number of meridians are 
conceived to be drawn upon the Globe? — What 
places are ſaid to be in the ſame meridian ? What 
places are ſaid to be in the oppoſite meridian ? 
What is remarked of the time of noon, at places i in 
the ſame, and in oppoſite meridians? When it is 
12 at noon at any meridian, what hour is it at the 
oppoſite meridian ?—What is the uſe of the braſs 
meridian ? How does the braſs meridian divide 
the Globe What is the firſt meridian ?. What 
is the firſt met idian on Engliſh Globes ?—What are 
the hour circles, and how many are there? Why 
are they called hour circles? What is the differ- 
| ence in the time of noon and of every hour of the 
natural day at any three adjacent meridians? What 

is the difference in the time of noon at London, 
Frankfort and the places near Cape Verd ?—— 
What are the two Colures? | 
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LESSON VIII. 


OF THE SMALLER CIRCLES, OF THE 
HORARY CIRCLE, AND THE 
QUADRANT OF ALTITUDE. 


————— 


1. 2. The two Tropics—are two ſmaller circles, 
parallel to the equator, at the diſtance of 2g9, ; from 
it one on the northern fide, called the tropic of 
Cancer the other on the ſouthern fide, called the 
tropic of Capricorn. 

They are called tropic from a Greek word 
which fignifies' © to turn, becauſe, when the Sun 
arrives at either of them, he ſeems to return again 
towards the equator. 

When the Sun is in the tropic of Cancer, it is 
the longeſt day in the northern, and the ſhorteſt day in 
the ſouthern hemiſphere. On the contrary, when 
the Sun is in the tropic of Capricorn, it is the long- 
eft day in che fouthern; and the ny day in the 
northern hemiſpheres. 

3. 4: The two Polar . two ſmall cir- 
cles, parallel to the equator, at the diſtance of 669, 


| ( 100 
dem i it —one on the northern ſide, called the Arfic 
Circle (from Arttos, a bear, the name of a conſtella- 
tion near it)—the other on the ſouthern fide, called 
the Antaritic Circle. 


—— 


- + THE HORARY CIRCLE, 
5 The ſmall braſs circle, with the index, fixed at 
the north pole of the Globe, is called the Horary 
Circle. It is divided into twice 12 hours, anſwering 
to the time in which the Earth perſorms its diurnal 
reyolution. The upper 12 denotes noon; the low- 
er, night. 


THE QUADRANT or ALTITUDE. 7 
T be thin flexible lip of braſs, with one of its 
edges graduated into go®. is called the Quadrant of 


 — Altitude; from its uſe in meaſuring the altitude, or 


beighth, of the Sun or Stars, above the horizon. 
| It is alſo of uſe to ſhew the bearings of places, or the 
point of the compaſs, which one place bears on 


We; to another, 


hy” 
* AM. * 
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QUESTIONS. 


What are the two tropics? What is the north- 
ern tropic called? What is the ſouthern tropic 
called? Why are they called tropics? What is 
the length of the days, in the different hemiſpheres, 
when the Sun is in the tropics ?—What are the two 
Polar Circles? What is the northern polar circle 
called? What is the ſouthern polar circle called ? 
—— What is the horary circle? How is it divid- 
ed? What is the Quadrant of Altitude? 


Whence does it taks its name? What is the bear- 6 


ing of places? 
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LESSON IX. 


OF LATITUDE AND LONGITUDE, 


— 


The, LATITUDE of any place is its dif- 
tance from the equator : it is ſaid to have north 


; latitude, if in the northern hemiſphere ; ; and ſouth 
latitude, if in the ſouthern hemiſphere. 


The latitude i is found by bringing the given place 
to the graduated edge of the braſs meridian ; which 


is numbered, for that purpoſe, from the equator both 


ways to the poles. The degree, direAly over your — 


given place, ſhews the latitude, 

The latitude of any place i is always equal to the 
elevation of the pole, in the ſame place, above the 
horizon, i 1 e. the pole is always as many degrees, 


above the horizon of any place, as that place is diſ- 
tant from the equator. Fe or this reaſon, the latitude 


is ſometimes expreſſed by the 1 pole s beight” of, 
« \ elevation of the pole.” 
' Thoſe places which lie under the . have 


- 


— 
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no Initade, it being there that latitude begins : and 
po place can have more than go® of lat. which is 
tie diſtance of the poles—where latitude ends. 
All places, at the ſame diſtance from the equator, 
an the ame fi of l. are ſaid to be in the {ame 

parallel of latitude. 

Degrees of latitude are all OT to. 60 geogra- 
| phical or 691 Engliſh miles, 


+. THE LONGITUDE of any has is its ait 
tance from the firſt meridian: it is ſaid to have eaſt 


longitude, if on the eaſtern ſide; and weſt longitude, 


if on the weſtern fide of it. | 
be degrees of longitude are * on the 
equator. To find the longitude—let the given place 
be brought to the braſs meridian : then ; that degree 
ofthe equator, over which the meridian paſtes, ak 


the longitude. | 
Thoſe places which lie . the firſt meridian 
- have no/ longitude, it being there that longitude 


Wot begins: and no place can have more than 180 of : 
| ; longitude, eaſt or weſt, which is the diſtance from 
_ the firſt metidian, to its oppoſite meridian—where 


$54" MF 
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longitude ends. But longitude is ſometimes reckon- 


ed eaſtward, quite round the equator, in which caſe 
the greateſt longitude will be 360. | 


Degrees of longitude are not every where equal, 


like thoſe of latitude, For, as the meridians conti- 


nually approach towards one another, from the 


equator to the poles, where they all meet in a point; 
in the ſame proportion, the degrees of the longitude 


muſt continually growleſs. Thus the diſtance between 
any two meridians meaſured in Lat. 609 is only half 


the diſtance between the ſame meridians meaſured 


on the equator : conſequently in Lat. 6o® a degree 


ol longitude is but half the quantity of a degree on the 
cequator— The number of miles equal to a degree of 
longitude, in ſeveral different latitudes, are as follows ; 


At the equator—a degree of long. is equal to—b0 miles 3 


In latitude 15 
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N vi arm gn -QUESTION 8. 


8 


Wh! is latitude 3 ? On. = circles are e the de- 
prees of latitiude marbed? How 1 is latitude found ? 
Why is latitude ſametimes expreſſed by © the pole's 
: Nieht vs 7 What places bare no eka ? Who: 


nn 


Minds in wiles 2- — _What i is aer? On what 
circle are the degrees of longitude marked? How 
bs longitudefound ? What places have no longitude * 
What is ide greateſt longitude ? If longitude be reck- 
oned only eaſtward, what is ibe greateſt longitude ? 
| —What is the difference between degrees of latitude 
and longitude, n different places, ? What is the 
reaſon that degrees of langiwude grow let. at greater 
Giftances from. the equator ? What is the difference 


_ inthe diſtance of any two meridians from each other, 


meaſured on the equator, and in lat. 60® What is 

the difference in adegree of longitude at the equator 

and in lat. 609 How many miles is a degree of 

longiade—at the equatoi—in lat. 70. in lat. 47•.— 

in lat. 260 —in lat. 80—in lat, 18 —in lat. 40% 
| ils. 90 * lat. , 609 ? 
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LESSON x. 


OF THE CLIMATES. 


| It being obſerved that the day is always 12 hours 
long at the equator, and that the length of the long- 


eſt day increaſes in proportion to the diſtances from 


it—ancient Geographers divided the whole earth 
into certain diſtricts, which they called Climates ; and 
inſtead of deſcribing the ſituation of places by the 
latitude and longitude, they uſed to. mention the 
climates in which they were ſituated. 5 


This method of dividing the earth into te | 


though now very much diſuſed, has been adopted 
by ſeveral modern Geographers. From the equa- 
tor to the poles, they reckon go climates each way. 


Of theſe, the firſt 24 fall between the equator and 


the polar circles; and in all theſe climates, the 
length of the longeſt day increaſes by half hours. 
The remaining 6 climates lie between the polar cir- 
cles and the poles; and in them, the length of the 


longeſt days increaſes by months. - The former are 


called hour-climates ; the latter month-climates. 
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TABLE, OF THE CLIMATES, 
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24 Climate. from the Equator to the Polar Circles 
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QUESTIONS, 


What was the obſervation, with reſpect to the 
length of the longeſt days, which led to the ancient 
diviſion of the earth into climates? What was the 
ancient, and what is the modern method. of deſcrib- 
ing the ſituation of places ? How many climates 
are there, accotding to modern Geographers ? 


 Whatiis the fituation of the firſt 24 climates? What 


is the difference in the lengths of the longeſt days in 
in theſe climates? What is the ſituation of the 6 
remaining climates? What is the difference in the 


lengths of the longeſt days in theſe climates? By 


- what names are the climates diſtinguiſhed How 
far do the firſt fix climates extend from the equator, 
and what is the length of the longeſt day in theſe 
\ climates? How far do the ſecond 6 climates ex- 
tend, and what is the length of the longeſt day in 
them? How far do the third 6 climates extend, 


and what is the length of the longeſt day in them? | 
Ho far do the fourth 6 climates extend, and what 


is the length of the longeſt day in them? | How 
| far do the 6 remaining climates-extend, and what 
\ Hibe length of the longeſt day in them? 


\ 
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LESSON XI. 


NAMES OF COUNTRIES AND REMARKA- 
BLE PLACES, SITUATED IN EVERY 
CLIMATE NORTH OF THE 
EQUATOR. 


1. Climate. Longeſt Day. 123 8 Malacca, 
Surinam, Cayenne. 

2. C. L. D. 13 hours. Abyſnia Madrafs, poll 
dicherry. Tobago. Barbadoes. 
g. C. I.. D. 13z hours. Mecca, Bombay. Part 
of Bengal. Canton. Jamaica. Hiſpaniola. 
4. C. I. D. 14 hours. Egypt. Canary Illes. | 
Delhi. Eaſt Florida. Havanna. ; 
1 I. D. 143 hours. Gibralter. Jeruſalem. 
Nankin, Weſt, Florida. Georgia. The Carolinas. 
3 b. 15 hours. Liſbon. Madrid. Mi- 
norca. Part of Greece, Aſia Minor. Samarcand. Pe- 
kin. Japan, Corea. a nt. Maryland. -Phila- 
phy. 
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7. C. L. D. 155 hours. North part of Spain: 
South part of France. Turin. Genoa. Rome. Con- 
ſtantinople. New York. Boſton in New England. 

8. C. L. D. 16 hours. Paris. Vienna. Canada. 

9. C. L. D. 16; hours; London. Prague. Dreſ- 
den. Flanders, Cracow. South part of Ruſſia. 

10. C. L. D. 17 hours. Dublin. York. Holland. 
Hanover. Warſaw. Labrador. | 
. D. 173 hours. Edinburgh. Copenha- 
gen. Moſcow. 
12. C. L. D. 18 bours.. South part of Sweden, 


Tobolſki. | 
13: . L. D. 18; bours. Difeney Illes. Stock: 
holm. 
14. C. L. D. 19 hours. Rente. Peterſburgh. 
15. C. L. P. 19; hours. Hudſon's Streights, 
"46. C. I. D. 20 ages Siberia, South yrs of 
Weſt Greenland. ee | 
15. 1 2h D. 1 . 1 in wy, 
18. C. L. D. 21 hours; Part of Finland. © 
ig. C. L. 85 211 TIS - | Archangel on the 
White' W 5 
40. C. bes bb Heela in Iceland. 
21 C. I. D. vox "hours. Northerh | pars of 
eit ad Siber sg 
22. C. L. D. 23 hours. New North Wales in 


wb America, bk ng. 
- | . * 
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23. C. L. D. 23; hours. Davis' Streights; 

#24. C. L. D. 24 hours. Samoieda. 

25. C. L. D. 1 month. South part of Lapland. 
4 6. 1. D. 2 months. North part of Weſt 
Greenland. | 

27. C. L. D. g months. Zembla Auſtralis. 

28. C. L. D. 4 months. Zembla Borealis, 

29. C. L. D. 5 months. Spitſhergen. 
30. C. L. D. 6 months, Unknown. 


* . 


© QUESTIONS, 


What is the length of the longeſt days in — 
Egypt—Canada—Bergen — New York — Orkney 
Ifles—N ankin—Vienna—Tobago—Delhi—Rome 
- Cracow — Labrador —Spitſbergen — Liſbon -— 
London — Gibralier — Eaſt Florida - Conſtantino- 
ple—Boſton — Edinburgh — Havanna—Prague— 


Drontheim — Aſia Minor — Pekin — Abiffinia — 


Madrid — Hecla — Mecca — Tobolſki — Turin 
Canary Ifles — York — Williamſburgh — The Ca- 


rolinas — Warſaw — Japan — Pondicherry— Paris 


— Dublin— Davis Streights — Dreſden — Philadel- , 
phia — Canton —Cayenne—Samoieda—Flanders— — 
Bombay Weſt Florida - Samarcand —Barbadoes 
Corea — Holland South Part of Sweden — [eru- 
ſalem Georgia Northern Parts of Spain South 
Part of Ruſſia - Minorca Hanover Madraſs — — 
Moſcow Siberia Zembla Borealis Maryland 
Jamaica — Part of Finland Malacca South Part 
of Lapland Stockholm Part of Greece Arch- 
angel South Part of Welt Greeniand—Peterſburgh _ 
- —Zembla Auſtralis— Part of Bengal—Hudſon's 
Streigbts Copenhagen New North Wales Su- 
finam— Gena — The North Pole South Part of 


France North Parts of Rullia and Siberia Hiſ - 


paniola - North Part of Weſt Greenland 25 


— 
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LESSON XII. 


OF THE FIVE ZONES. OF THE SPHERES, &c. 


* 
— 


Beſides the diviſion into che has 


globe was allo divided, by the ancients, into five 


large portions, called zones, from a Greek word 
which ſignifies a girdle, being broad ſpaces, like 
ſwathes, girding the earth about. 8 

1. The Torrid Zone lies between the two tro- 
pics; and is called torrid, becauſe it was ſuppoſed to 
be ſo hot that people could not live there. But this 


notion has long fince been found to be a miſtake. 


2. 3. The two Temperate Zones—are compriſ- 
ed between the tropics and the polar circles; and 
are called temperale, becauſe a moderate degree of 


the ſun's heat is here enjoyed. 
4. 5. The two Frigid Zones—lie between the 
ws circles and the poles; and are ſo called, be- 


cauſe moſt-parts of the year it is there extremely 
cold]; yet not fo much fo, but that people contrive to 


live there, and perhaps not.very uncomfortably. 


1 7 
ANOTHER DIVISIONofthe earth is into the 


ree ſpheres—according to the- ſeveral] e of 
8 equator with reſpeti to the horizon. 


1. When the equator is at right angles to the 
horizon, it is called a Right Sphere, The poles of 
the Globe are then in the horizon; and the equator 
and all the circles of the ſun's daily motion, parallel 
to it, are divided, -by the horizon, into two equal 

parts. Thoſe who live at the equator are, therefore, 
ina right ſphere; and with n the W ho _— 
are always equal. . ; tg 

2. When . equator is . to « horizon, 

It is called a Parallel Sphere. The poles of the Globe 
are, then, the one in the zenith, the other in the na - 
dir; all the circles of the ſun's daily motion are pa- 
"+ rallel to the horizon; and half of the ecliptic is al- 
ways above, and the other half below it. The in- 
OO | habitants of the poles (if any) are, thereſore, in a pa · 

_ rallel ſphere ;. they ſee the ſun and all the heavenly 

bodies move round them in circles parallel to the hori. 

_ zon; and their day and night eontinue each half a year. 

g. When the equator is oblique to the horizon, 

| K is ſaid to be an Oblique Sphere. The poles of the 
Globe are then the one elevated above, and the other 
e, below, the e in an angle leſs than a 
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FED er and al the circles of the ſun's. daily mo- 


| tion (except the equator) are divided, by the hori- 


zon, into two unequal parts. The inhabitants of 


every part of the earth, between the equator and the 


poles; are, therefore, in'an oblique ſphere; and their 
days and nights are always of unequal eren, except 
only at the equinodes. 


THE. INHABITANTS of FEY Eanth are, 


again, diſtinguiſhed into ihe Antœci, the Periceci, 
and the Antipodes according to their relative ſitu- 


ation with reſpeti to each other. | 
1. The Antœci are thoſe. who live under the 


5 Pe meridian, and in equal latitude, one on the 
north and the other on the ſouth ſide of the equator. 
They have the ſame hours of the WT oe but 8 ef 

. ſalons of the year. | 


2. The Periceci are thoſe 155 live in oppoſite 


meridians, and in the ſame parallel of latitude. They 


have bppetre hours of 5 ene but whey N ou 


ol the year. 


3. The Amibades » are thoſe who live in 55050 te 
meridians, and in equal latitudes, one north the other 


ſouthe They have oppoſite hours of the 75 and 
* e ptr was 2 1281 3 


SH 43 $1854 


064 ) 


| QuzsTION 8. 


| 
- 3 What are 1 Hob ZONes, 950 3 Is the nale 
, derived? What is the ſituation of the torrid zone, 
18 and from what miſtaken opinion was this name given 
| to it? Mhbat is the ſiuation of the tuo temperate 
zones, and why are they fo called ? What is the 
ſituation of the two frigid zones, and why are they ſo 
called What other diviſion of the Earth is given? 
What is s right ſphere? What is the poſition of the 
s, and how are the circles of the ſun's daily 
mf ' motion. divided by the horizon, in a right ſphere? 
i . © What inhabitants of the Earth are in a right ſphere, 
if and what is obſerved of the length of their days and 
i — © pights?;; What is a parallel ſphere? - What is the 
—_ fation of the pred and of all the circles of the 
fan s daily motion, in a parallel ſphere? How is the 
7 ecliptic divided by the horizon, in a parallel ſphere? 
f In what part of the Earth would the inhabitants be in 
a parallel ſphere, and what is the length of the day 
| and night in that part? What is an oblique Does? 
-- Whart'is the polition of the poles; and how are the 
Ceircles of the ſuns daily motion divided by the horiz- 
on, in en oblique ſphere? What inhabitants of the 
x earth are in an oblique ſphere and what is obſerved 
of the length of their days and nights ?—What is the 
other di viſion of the earth? What are the Antceci, 
and what; is obſerved of their hours of the day and 
ſeaſons of the year? What are the Periceci, and what 
is obſerved of their hours of the day and ſeaſons of the 
ear? What are the Antipodes, and what is obſerved 
of their 2 of the Gay" and ſeaſons of the 1 8 ? 
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„ - LESSON XII 


and one point of the ecliptic equal to the latitude of 


e equal length (12 hours each), at ail times 


cles of the ſun's daily motion, parallel to it, are divid- 


Ti 


— — 


' "GEOGRAPHICAL OBSERVATIONS.' 


1. At all places between the tropics, the ſun is 
vertical, or in the zenith, twice every year; and at 
all places, which lie under the tropics, once every 
year. For there are two points of the ecliptic equal 
to the latitude of every place, between the tropics 3 


all places, under the tropics : conſequently the ſun 
muſt be vertical at the former places twice, and at 
the latter oor; every year. 


- 


2. The ſun bs never vertical to any place in ei- 
ther of the temperate or frigid zones. For no part 
of the ecliptic Extends beyond the ber 4 98 85 


3. At the equator, all places haves their PE and 


of the year. ' For, there, the equator and all the cir- 


625 


ed, by the horizon, into two equal parts: : conle- 
| quently, every 24 hours, the ſun muſt continue half 
the time above the horizon, and the other half below 
it —i. e. day and night muſt be always * 


25 * the poles, te 11 nigbt continue each 
| half a year. For, there, one half the ecliptic is away 
above the horizon, and the other half below it. 


g. At all places between the equator and the 
poles, the days and nights are of equal length 
when the ſun is in the equinoCtial. For in every 
poſſible elevation of the pole, ſhort of gos. the 


 equinoftial is e * the Os into two 2 55 
parts. 8 Fran 


6. In all places between Fo equator the 
polar circles, the days and nights are never of equal 
length, but when the ſun is inthe equinoRiial. For, 
in every other part of the ecliptic, the circles of the 


 Tun's daily motion are divided, by the horizon, into 
two unequal parts, 


7. The 6 any place is to the equator, the 
leſs is the difference—andthe more remote the place, 
the greater the difference—in the length of the days 


i/ 


however long or ſhort the day and night be at any 
one of theſe places, at any time of the year, it is then 


(8s) 
and nights, at that place. For, the circles of the 
ſun's daily motion are divided, by the horizon, more 


equally in the former 1 8 and more . in * 
latter. | 


8. In all 1 in the ſame parallel of latitude, 


of the ſame length at all the reſt, For, at all theſe 


. places—every circle of the ſun's daily motion is di- 


vided, by the horizon, into portions, all equal to one 
another : ſo that, at any given time, the ſun will be 
to all theſe places, equally long aboye and below the 


horizon —i. e. eee be of the ſame. 
length to all of them. 


5 


- QUESTIONS. 


5 What is the firſt ws on wich relpelt to the 
verticality of the ſun—and how does the truth of it 
appear? What is the ſecond obſervation—and how 
does the truth of it appear? What is the obſerva- 
tion with reſpeQ-to the length of day and night at 
the equator—and how does the truth of it appear ? 
W hat is the obſervation with-reſpeR to the Jength of 
day and night at the poles—and how does the truth 
ois appear? What is the obſervation with reſpect 
bo ibe length of day and night when the fun is in the 
-__  equinoflial—and how does the truth of it appear? 
What is tbe obſervation with reſpeR to the length of 
day and night when the ſun is not in the equinoQtial 
Land how does the truth of it appear? What is 
we obſervation with reſpett to tk different lengths 
bol day and night, at different places—and how does 
he truth of it appear? What is the obſervation 
-- with reſpeft to the length of day and night, at places 
in the ſame parallel of latitude—and bow does the 
ruth of it ade oath | | 
, 


4 : 


tx) 


LESSON XIV. 


' GEOGRAPHICAL OBSERVATIONS, + 
| CONTINUED, 


9. In all places in the northern hemiſpheres; 


| from the equator to the polar circles, the longeſt day 


and the ſhorteſt night are when the ſun is in the 
northern tropic ; for no circle of the ſun's daily mo- 


| ton is ſo much above the horizon, and ſo little below 


it, as this: but the ſhorteſt day and the longeſt 
night are when the ſun is in the fouthern tropic ; for 
no circle of the ſun's daily motion is fo little above, 
the horizon, and fo much below it, as this, In the 
ſouthern hemiſphere the contrary. , 


10. At the polar circles, the longeſt day and the 


A night are 24 hours each, For, there, the 


nearer tropic is entirely above, and the farther tropic 
entirely below, the horizon: ſo that, for the ſpace of 


24 hours, the ſun continues above the horizon, 


without ſetting ; and likewiſe, for the ſame ſpace of 
time, continues . it, without riſing. . 


6 
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11. Within the frigid zones, the longeſt day and 
the longeſt night are each of them more than 24 
hours. For, there, ſeveral of the circles of the ſun's 
daily motion are always above, and as many always 
below; the horizon: ſo that the Tun muſt continue 
above the horizon, and, at. oppoſite times of the 
year, below it, for more than 24 hours together, — 
And the nearer any place is to the poles, the more 
of theſe circles are entirely-above or below the ho- 
xizon ;- conſequently, che longer is the ſun's conti- 
nued r or abſence to that place. 


n Th 1 day and the longeſt ike, in 

3 any part of the torrid and temperate zones, are lefs 
than 24 hours, For, there, no circle of the ſun's 
daily motion is entirely above, nor any entirely be- 
low, the horizon ;- and therefore the ſun will riſe and 
ſet every 24 hours within theſe zones. —And the 
more remote' any place is from . ſo much 
the larger portion of the nearer tropic is always 
above the horizon ; conſequently, the en is che 
e * in that eee” ch 
h 13. At Uﬀerent Wet the hour of the day dif. 
ſers in proportion to the difference of longitude; 


( 
\ - 


1. of longitude making the difference of one hour 


in time, and 15 of longitude one minute of time. 
And the ſun is ſeen, at any given place, ſooner than 
at places which lie to the weſt of it, and later than at 
places which lie to the eaſt of it. For, as the ſunap- 


_ pears to move, from eaſt to weſt, round the earth, 
which is 3609; of . longitude, in 24 hours; its daily 
apparent motion mult be at the rate of 159: of lon. 
gitude (the 24th part of 3609.) in one hour, and 15 


of longitude in one minute. Conſequently, at any 
given place, the ſun will be ſeen in the meridian one 


hour, or one minute, ſooner than at places 159. or 
15 of longitude weſtward; and one hour, or one 


minute, later than at places 1 5% or 15 of longi- 


tude eaſtward. 


5 46. All places 'on the earth do equally enjoy 
the benefit of the ſun in reſpett of time, and are equally 


deprived of it. Fot, at the poles, the day and night 
at the equator, - the day 


continue each half a year; 


and night is always 12 hours each; and, in all the 
intermediate places, the days are always as much 
longer than 12 hours in ſummer, as they are ſhorter 
in winter: in the whole courſe, therefore, of every 
year, the ſun i is ſeen, at all Places an * ſpace of. 
time. 
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gQvxsTIONS, | 


What is the obſervation with reſpeR to the longeſt 
and ſhorteſt days in the northern and ſouthern hemi- 
ſpheres—and how does the truth of it appear? What 
rs the obſervation with reſpett to the longeſt day and 
night at the polar circles—and how does the truth of 
i appear? What is the obſervation with reſpett to the 

longeſt day and night within the ſrigid zones and 
how does the truth of it appear? What it the farther 
obſervation with reſpect to the longeſt day within the 

| frigid zones and how does the truth of it appear? 
What is the obſervation with reſpe to the longeſt 
© Gay and night in the torrid and temperate zones— 
and how does the truth of it appear? What is the 
farther obſervation with reſpeti jo the longeſt day in 

- the torrid and temperate zones—and how does the 
truth of it appear? What is the obſervation with 
_ reſpeRt to the hour of the day at different places 
And how does the truth of it appear? What is the 
cConcluding obſeryation—and oy does the truth of | 

it 5ppear? F . 
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| LESSON. XV, 


OF THE ATMOSPHERE. OF WINDS, 


THE AIR, with which the earth is ſurrounded; 


and which is a part of itſelf, is called the Atmoſphere, 
It extends to the height of ſeveral miles above the 


ſurface of the earth: and, by reflecting the ſun's 
rays, it makes the whole heavens appear luminous 


before the ſun riſes and after it ſets; ſo that light 
and darkneſs do not come on ſuddenly. This illu- 
mination of the atmoſphere is called Twilight, All 


places have the benefit of it, when the ſun. is not 


more than 18 below their horizon. And as there | 


is one part of the year, in the latitude of London, 
when the ſun does not deſcend 18* below the ho- 
rizon, viz. from 26 May to 18 Ju there muſt 
then be continual twilight, | 


— . 


* th n RY „ 


7 
. 
5 - 83 
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T HE WIND is the motion or current of the 


air upon the ſurſace of the Globe, occaſioned by 


the heat of the ſun. 
4 


* 


Within and near the tropics, winds are more 


| regular and certain than elſewhere; becauſe, there, 


the'atmoſphere is more ſtrongly”, and regularly | in- 
ons by the'ſun's 


; Inibe an, the Pacific,agd Southern oceans, 


between the latitudes of 307 north and 30 ſouth, 
but at a diſtance from the ſhores, there are conſtant 
; | eaſterly winds, which are called the General Trade 


Winds. It is only, however, under the Equator 


| that theſe winds blow due Eaſt : for, on each ſide 


bol it, they are found to vary from the Eaſt point, 


ſo as to become north- eaſt on the northern ſide, 
and ſouth-eaſt on the ſouthern. Theſe winds are 


denoted on the terreſtrial globe by ſmall 8 
| placed i in the direction of the winds, 


is 


2; A * . 


A little beyond the limits of the Trade Winds, | 
on the north ſide, there is erden to be n 


a weſt or ſouth-weſt wind. 


In the Indian Ocean, there are periodical winds, 


called Monſoons. Theſe winds blow fix months 
in one direQion, and fix months in the oppoſite 
| direction. The change of the Monſoons is near 
the vernal and autumnal equinoxes; and is attend- 
ed with violent ſtorms of wind, thunder, and light- 


nings. The Monſoons are denoted on the Globe 


by twelve arrows. 


Beyond the limits of the trade WOE in all the 
northern and ſouthern parts of the World, the 
courſe of the wind is variable and uncertain, 


1 


"QUESTIONS, 


— 


Wbat is the Atmoſphere, 10 let! is the heiglilt 


of it? What is the twilight, and when is the be. 
nefit of it enjoyed in any part of the earth? In 
what part of the year is there continual twilight in 
g1'L N. Lo What is the Wind? What is the general 
account of the Winds within and near the tropics? 
Whatare the General Trade Winds? How are theſe 
Winds denoted on the Globe? What is the uſual 
courſe of the Winds near the north limits of the 
Trade Wind? What are the Monſoons? What 
circumſtances attend the change of the Monſoons? 
How are the Monſoons denoted upon the Globe? 
What is the general account of the Winds. beyond 
he limits of the Trade Winds? | 


5 
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LESSON XVI. 
OF THE CELESTIAL GLOBE, + 
- | , * J 


The Celeſtial Globe is an artificial repreſenta- 


tion of the heavens—the fixed ſtars being drawn 
upon it in their natural order and ſituation; divided 


into conſtellations, or ſyſtems of | ſtars; and diſtin- 
guiſhed by the names of men, beaſts, birds, Sc. 


which the fancy of the ancients or the moderns has 


given'to them. 'There are ſome ſtars which are 
cen Ja any conltellations; and theſe are 


\ Ealled formed — 


© Nite 6d Dari en adi Weide, by dllroniabers; 
into fix claſſes, according to their different apparent 
magnitudes. The largeſt ſtars are called * ſtars of 


| the firſt magnitude; ;” and the leaſt, that are vilbble 


to the naked 9e « ſtars of = ſixth 2 
» 


W Aha 
; F. \\ 


Thoſe ſtars which are only viſible by the aid of 
_ glaſſes are called teleſcopic fears. | 


The Celeſtial Globe cannot be ſaid to be ſo Juſt 
a repreſentation of the Heavens, as the terreſtrial 


Globe is of the Earth; becauſe the ſtars are drawn 


upon a convex ſurface, yet they naturally appear in 


a concave one. But ſuppoſe the Globe were made 


of glafs, then, to an eye placed in the centre, the 


ars drawn upon it would appear in a concave ſur- 
nens. 


The latitude of any heavenly body is its e 
from the ecliptic, either north or ſouth. The lon- 
gitude of any heavenly body is its diſtance from 


the firſt of Aries, reckoned upon the ecliptic— 
The ſun has no latitude, beiug always in the 


_ ecliptic; nor is it uſual 10 ſpeak of its longitude 


but of * its place! in the ecliptic. 


The declination of any heavenly body ! is its 


2 ne from the equinotial, either north or ſouth. 


of 


(is 3” 


The right aſcention of any heavenly body is its 
diſtance from the firſt of Aries, reckoned upon the 


equinoBial. 

Ihe altitude or depreſſion of any heavenly bo- 
dy is its diſtance from the horizon, above or betow 
1 12 | 


5 The azimuth of a heavenly body is its diſtance, 
eaſt or weſt, from the meridian of any place mea» 


ſured on the hotizon. 


The amplitude of a heavenly body is its dif: 
tance, at the time of riſing or ſetting, from the eas 


or weſt point, 2 northward or r ſouthward. 


| IF a heavenly body riſes or ſets when the fun 


"riſes, ix is. hald to riſe or ſer caſuicaly if i Uh 


or ſets when the ſun ſets, it is ſaid to riſe or fot 
achromcatly ; when it approaches ſo near to the fun : 


| as to. become inviſible, or recodes ſo far from it as 
to become viſible, it is ſaid to riſe or ſet heliacally. 


. 1 " FF * 4 * 
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: 85 beavenly body? When is a heavenly body ſaid 
ä 2 riſe and fet OI eee 


7 


5 8 EN 7 _- © QUESTIONS, * + 


— — 


What is the celeſtial Globe? How ate the fixed 


45 divided and diſtinguiſhed. from one another? 
What are the unformed ftars? 
: diviſion of the ſtars? What are the largeſt, and 
What are the leaſt ftars called? What are the tele- 


What is the other 


ſcopic lars In what reſpefts does the "celeſtial 


lobe fail of being a true repreſentation of the 
heavens? On bat ſuppoſition would the celeſtial | 
LS globe de a juſt repreſentation of the heavens? What 
s the latitude and longitude of a heavenly, body? 
What is the declination and right aſcenſion of a 

2 heavenly body? What is the altitude and depreſ- 
fon of any heavenly body? What is the azimuth 


of a heavenly body? | What is the amplitude of a 


* 
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LESSON XVII. 


— 


or THE NORTHERN CONSTELLATIONS, A 


The Conſtellations, drawn upon the celeſtial 
globe, are divided into northern and fouthern— 
beſides the 12 zodiacal ſigns which lie in the mid- 
dle between both—in all about 80 conſtellations. 


HE FOLLOWING, are the names of the 


36 Northern Conſtellations, with the number of 


ſtars obſerved in each 880 an and other 
Aſtronomers. 


1. Conſtellations that are always or for the moſt part 
above the horizon in the latitude of London. 
1. Urfa Minor. The little Bear - - - - - 84 
2. Draco. The Dragon - -' - - 80 
8. Cepheus VVV 88 
4. Lacerta. The e : 
37 LINED. — ====- -=- -- 56 
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6. perſeus . 5 8 
7. Caput Meduſce, Meduſe's Head - | 99 
8. Camelopardalus. The ee, — 38 
9. Lynx. The nn 44 
10. Urſa Major. The Great N 87 
11. Cor Caroli. Charles Heart 


8 2. , Conellations that riſe and ſet in FE latitude of 


* 


| | London northward of the eaſt and weſt points. 


7 1. Leo Minor. | The Little Lion - - - 53 
2. Coma Berenices. Berenice's Hair 43 
9. Aſterion Ts The. on Rounds 25 


h, ̃è 42 ng 
5. Corona Borealis. The Northern Crown 21 
6. Hercules 3117 
7. Cerberus. The Three-Headed Deg'- <1=:+9 
8. Lyra. The Har 21 
9. Cygnus. The Swan . 
10. Vulpecula et Anſer. The Fox and Gooſe 35 
11. Sagitta. The Arrow = E — 


12. Delphinus. The Dolphin r 18 
1, Pegaſus. The. Flying Horſe - - -_- - 8g 
14. Andromeda 66 


16. Triangulum Boreale. The North T agate | 
156. Muſca. The Fly -—-- -— - -—- -—,- - 


Fes AUOga.. The Waggoner - - + « — =» = 66 


10 
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= a. Conſtellations that riſe and fel at or near thi oſt 


1 


and weſt points. 

1. Mons Mænalus. The Hill Menalus _ 
2. Serpens. The Serpent 64 
3. Serpentarius. The Serpent-Bearer -.- 74 

4. Scutum Sobieſki. Sobeiſti's Shield - - 8 

5. Taurus Poniatowſki. Ponzatowſki's Bull 

Bc 34 

7. Aquila. The Eagle — -- == - - 12 

8. Equulus. The eng MM WS TO ES - 1 


THE NAMES of the 12, l e given 
in Leſſon V. The number of ſtars obſerved in 


each of them are as follows, © | 
Aries. The Ram e 


1 

2. Taurus. The Bull - - - 141 

3. Gemini. The Tings 83 
74: nder. Ne Cr 83 

5. Leo. The Lion 95 

6. Virgo. The Virgin 110 
7. Libra. The Balance - - - - - 51 
8. Scorpio. The Scorpion << - » 44 

9. Sagittarius. The Archer! - - 69 


12 


Capricornus. The Goat - = '+ - - - - 51 
11. 


Aquarius. The Watermann 108 


Piſces. The Fiſhes — === 113 


63 * „ - 
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QUESTIONS. 


M OW are the ee divided? How 
many conſtellations are uſually drawn upon the 
Globe? How many northern conſtellations are 
there ?— What are the 6 firſt conſtellations that 
are always above the horizon in the latitude of 


London? What are the 5 laſt ?—What are the 
6 firſt - conſtellations which riſe northwards of the 


eaſt point? What are the 6 ſecond? What are 
the 5 laſt?—What are the 4 firſt conſtellations 


- which riſe at or near the eaſt point? What are the 


_— . 
4 laſt?——What are the 12 zodiacal ſigns? 
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LESSON XVIII. 


OF THE SOUTHERN CONSTELLATIONS. 


"= | 
The 32 Scather Conſtellations may be diſtin- | F 
guiſhed i into thoſe which are viſible, and thoſe which _ *i 
are not viſible, in the lat. of eee the | 
new 8 8 a 


i. Conſtellations vi ble in the lat. of London. 
1. Piſcis Auſtralis. The Southern Fiſh - 24 


'2. Cetus. The Whale - - - = - « - - - - gy: 
3. Eridanus. The River Po — - - 84. 
4. Orion. 78 
4. Lepus. The . 19 
6. Canis Major. The Great Dog — - = g1 
7. Monoceros. The Unicorn +» - - - - - g1 
8. Canis Minor. The Little Dog — -- 14 
9. Hydra. The Hydra - - - - - - 60 
10. Sextans. The Sextant - - - - - -.- 41 
11. Crater. The Cup . - e ; 


. A 9 


( 2.) 


2. Conſtellations that are always, or for the moſt 
Hart, below the horizon in the lat. of London. 


1. Argo Navis. the Ship ” 64 
2. Crux. the Croſs - F 
3. Centaurus. the Centaur - - - - - - — 33 
4. Lupus. the Wolf - - - - - - - - - — = 24 


5. Ara. the Altar --&-------- 9 
6. Corona Auſtralis. the South Crown - 12 


3. New Southern Conftelations: ; 
Columba Noachi. Noak's Dove 10 


1. 

2. Robur Carolinum. the Royal Oak - - 12 
3. Apis. the Bee EE Id ans. 4 
4. Triangulum Auſtrale. The South Triangle 5 
5. Apus. the Bird of Paradiſe - - - - - 11 

5 6. Pavo. the „„ 14 
JJ Jade - - - - -<.-\- - 12 

8. Grus. the Crane - - - - - 13 
9. Phoenix. the Phenix - - - --- - - - 13 

10, Toucan. the American Gooſe - - - 9 

- 11. Hydrus. the Water Snake - - - - - - 10 ö 

12. Dorado. the Sword Fiſh - - - -- - - 6 


12. Piſces Volans. the Flying Fi ſh ----8 x 
14. Chamceleon. the Cameleon - - - - - 10 


Py 
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3 The number of the fixed ſtars is unknown. 
The catalogue publiſhed by Flamſteed, which 
includes many teleſcopic ſtars, contains 3000: 
but from the late diſcoveries of Dr. Herſchel, 
it appears that the number of the ſtars exceeds 
all power of calculation. This celebrated Aſtro- 
nomer has ſhewn — that many ſtars, which to 
the eye, or through ordinary glaſſes, appear 
ſingle, do in fact conſiſt of two or more ſtars— 
that the luminous parts of the heavens, called 
the milly way, conſiſts of fixed ſtars too ſmall 
to be ſeen, but by the help of glaſſes— and 
that the bright ſpots in the heavens, called nebu- 
le, are alſo compoſed of ſmall ſtars, placed fo 
cloſe that the naked eye, or even ordinary tele- 
| ſcopes, cannot diſcern them. But the number 
of ſtars diſcoverable in either hemiſpheres, by 

the naked eye, is not above a thouſand, | 


a 
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I QvzSTIONS. 


Hor many ſouthern. conſtellations are there- 
and how are they divided? What are the 6 firſt 


_ conſtellations viſible in the latitude. of London? 


What are the 6 laſt What are the 6 conſtella- 
tions not viſible in the latitude of London?—What 
are the 7 firſt of the new ſouthern conſtellations ? 
What are the 7 laſt What 1s the number of the 
fixed ſtars in Flamſteed's Catalogue What is the 
account of Dr. Herfchel's diſcoveries? What is 


the milky way? What are the nebulae ?—=What 
is the number of ſtars'diſcoverable by the naked 
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or THE NAMES AND $1TUATIONS or + #irk | 


' PRINCIPAL FIXED STARS. 


Some of the principle fixed ſtars are diſtinguiſu· 


_ ed by particular names: the reſt are denoted 
the letters of the Greek Alphabet ; the largeſt ſtar 
in every conſtellation being marked by the firſt 
letter, "4 ſtar of the next magnitude by the ſecond 
letter, and ſo on. By this contrivance the place of 


any particular ftar in the heavens may be Ong 


vith the greateſt eaſe and precilion. 


Nc » 


"Then names and Kauen, of the 3 het 
Stars are as follows: — chin ha 


*Albiero: in the beak U 3 3 


Gy Altair, in Aquilia - > oe -< > ho 
Aldebaran, or the Bulls eye, in Tauts 2 1 
Algenib, in the right fide of . 3 = = 2 
hr 


Algol, in * Capus * 75 — * 


— 
— — — — 
th. . 1 O ale. a __— 
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As FL, | : A ky Min: 
Alioch, firſt in the tail of Urſa Major - 2 
Almaac, in the left heel Andromeda - - - - 2 
Alpheta, in Corona Borealis 2 


Areto Baf Aben, in the head of Draco  - - - - 2 
© Arquurus, in the ſhirts of Bootes — — (1 
Baellatrix, in the left ſhoulder of Orion - - - - 2 
| Betelgueſe, in the right ſhoulder of Orion 1 
Benenaez, laſt in the tail of Urſa Major — - 2 
Caſtor, in Gemin :: 2 
Capella, or the Kid, on the left ſhoulder of Auriga 1 
Charles Wain, 7 remarkable ſtars in Urſa Major, 
. .4 in the body forming a ſquare, and g in the 


tail. The two ſtars in the ' ſquare, fartheſt from 


. the tail, are the pointers to the North Pole 2 
Cor Hydra, or the Hydra's heart, in Hydra - 1 
Cor Leonis, or the Lion's heart, in Leo Mojor 1 


= Cor Scorpionis, or the Scorpion's heart, in 


Scorpio —— — S Ao SUTIN 
Deneb, in the tail of Leo Majbr|. 52 7 es: - 
Dubhe, the northernmoſt Aar in the ſquare of 
Urſa Major 5 2 
Enif, in the noſe of Pegaſus — 2 22 3 


Formahaut, near the mouth of Piſcis Auſtralis 1 


Hyades, 5 ſtars in the face of Taurus 


Korkab, in the neck of Urſa Minor - - - « 3 


; * of | 


4 


Markab, in the right wing: o/ Pegaſus | 5% SD | 
Mirach, in the girdle of Andromeda 2 


* 


1 | 


Menkar, by the mouth of Cetuu—— - - = 1 | 
North Pole Star, in the extremity of the tail of | 
Urſa Mino: 2 3 


Orion's Belt, 3 remarkable ſtars in Orion 2 | id 
Pleiades, 7 remarkable ſtars on the back 30 Taurus i 


Pollux, in Gemin?:!:!: = > — I 
Procyon, in the body of Canis Mikey —— 21 
Ras Algethi, in the head of Hercule - 3 
Ras Alhagus, in*he' head of Serpentarius = -= 2 | 
Rigel, in the left foot of Orion — — 1 1 
Scheat, in the right leg of Pegaſus a EL = 
Schedar, in Caſſopeii - - > = - > 3 lll. 
Sirius, or the Dog Star, in the mouth 5 Canis | 
„VFC 1 


Spica, in the left hand of Virgo G22 9A = 
Vendemiatrix, in the.left wing of Virgo - - - 2 - 
Vega, in the north weſt corner of ra @ 1 


| QUzSTIONS: 


— — 


How ate the lens] in each conſtellation diſtin- 
guiſhed ?—What is the ſituation of —Arfturus— 
Capella — Algol — Enif — Benenaez — Orion's 
Belt— Charles Wain— North Pole Star Caſtor 


—Almaac — Cor Hydra — Scheat — Kokab — 


Pollux — Bellatrix — Sirius— Vega — Albiero — 
KRigal — Spica— Arato-Baf-Aben — Pleiades — 
Formahaut — Ras Algethi — Alioth— Schedar — 


Mirach — Dubhe— Cor Scorpionis — Menkar — 


 Aldebaran—Beltagueſe — Ras Alhagus —Alpheta 
_ +—Matkab=Altair= Deneb— Algenib— Hyades 
Cor Leonis—Vindemiatrix—Procyon? What 
nx are the names of the ſtars of the firſt magnitude in 
 —Bobtes—Taurus—Auriga—Scorpio—Hydra— 
Cetus — Piſcis Auftralis — Canis Minor — Canis 


Major—in Orion's foot? What are the names of 


the ſtars of the ſecond magnitude in — Aquila 
Perſeus — Caput Meduſa: — Corona Borealis — 
Draco— Serpentarius— Square of Urſa Major— 
Lyra? What are the names bf the ſtars of the 
- third magnitude in—Albiero—Pegaſus— Hercules 
—Caſliopeia? What are the names of the two 
principal ſtars in— Urſa Minor — Leo Major — 

_ Andromeda—Virgo—Pegaſus—tail of Urſa Major 
E houlders of Orion? What are the names of 
the g remarkable ſtars in Orion the 8 in the ſace 


of. Taurus and the 7 on the back of Taurus * 


| q 8 2 What ſtars a are called the EN to the North Pole? | 


| 


: 
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LESSON xx. 


—ů 0 


ani ll PERFORMED BET THE 
TERRESTRIAL GLOBE, © 


91 


PROB. I. To find the latitude and longitude 
of any given place. Bring the given place to the 
graduated edge of the braſs meridiag—the degree 

of the meridian directly over the place is its lati-. 
tude—and the degree of the equator cut dy the 
braſs meridian is its longitude. 28 
ROB. II. The latitude and e of _ 
place being known” to [find the place. Bring the 
given longitude to the braſs meridian then look 
for the given latitude - and under that degree of 
the meridian is the place required, 

PRO B. III. Any place being given to find all | 
thoſe places which' have the ſame latitude, Bring 
the given place to the braſs meridian—note the 
degree of latitude then all places, which paſs 
under the ſame W of the nan. have he 
ſame latitude. ; 
PRO B. IV. 40 place being given to Pate all 
thoſe places which have the ſame longitude. Bring 
the given place to the braſs meridian—then all thoſe 


| 135 


1.61 5 


places, which lie under the fame half of the meri- 
dian from the north to the ſouth poles, have the 
| lame longitude. 


PROB. V. To find the difference of latitude 


between. any two places. Find the latitude of each 
place—and note the degrees between the two lati- 
tudes on the braſs meridian—which is the kr 
ence required. 3 
ROB. VL. To findthe 8 of longitude 
if between any two places. Find the longitude of 
elch place—and note the degrees between the two 
longitudes on the equatot—which i is the difference 


. 
PROB. VII. To find what ue of miles. 


ite equal to 4 degree of longitude in any given la- 


fitude. Lay the quadrant of altitude, parallel to 
the equator, between any two meridians, in the 


given latitude; and obſerve the number of degrees 
85 intercepted between them—myltiply. that number 


of degrees by 60, which reduces them to geogra- 


pltical miles—divide the produft by the number 


of degrees intercepted between the ſame meridians 
noted'on the equator—and it will give the length 


of the _ of longitude  . 


ol "1, 
, * 1 
of * Fd 
#f 4 


1 4 * 
1 2 # : 
n = 
| 


La. 
U rroyco ufc 


QUESTIONS. 


Fs 


4, . 


How is the latitude and longitude of any place . 
found? The latitude and longitude being given, 


how is the place found? How are all thoſe places 
found which have the ſame latitude as any given 
place? How are all thoſe places found which have 


the ſame longitude as any given place? How is the 
difference of latitude between any two places found? 
How is the difference of longitude between atry' 


two places found ? How is the number of miles 


equal to a degree of longitude | in K given e 


| found 8 


3 44 } La 7 
= Y £0 — 


— — 
44 : Tz * ” 


Queen fr ny execs f by benen with' thee: 


arte ee 0 


eher. 1. "What are the latitudes and longi- 
045 of Bergen—Barbadoes—Lima i in Peru the 
Cape of Good. Hope? ANS. 12 8. Lat. 77 W. 
Long. —1F'N. Lat. 58% W. Long. —34'F S. Lat. 
18% E. Long. — 60 N. Lat. 6 E. Long. 


QUEST. 2. What are the places ſituated in 3 


48 N. Lat 55*E W. Long.—34˙7 S. Lat. 18*F 


. 2 èU . — — — — 


9 
- 
= 
= 1 2 Re 22 = PX l 
— a 2 3 5 
£ * 


ton of Rome and Conſtanti 
terre and Cape Comorin? ANS. 165 24 — TIO 


#7 Arts 
- 
F 


- Eo i 


(49) 
E. Long.—52*L N. Lat. 13% E. Long,—12*S. 
Lat. 38˙%% W. Long.—ANS. Cape of Good Hope 


_ —Surinam—<Berlin—St. 'Salvador—QUEST. g. 
What places are in the ſame latitude as London? 


ANS. Southern parts of Holland and the 


northern parts of Flanders, Weſtphalia Upper | 


Saxony, Sileſia, middle parts of Poland, ſouthern 
parts of Ruſſia, and Siberia iſlandof Sangaleen, ſouth 
point of Kamſchatka, unknown parts of North Ame- 
rica, north point of Canada, counties of Kerry and 
Cork in Ireland, &c. &c. QUEST. 4. What places 


are in the ſame longitude as London? ANS. 
Weſtern parts of France, eaſtern parts of Spain, 
| Barbary, unknown parts of Africa, &c. &c. 


QUEST. 5. What is the difference in the latitudes 
of Paris and Madrid—of Amſterdam and, Batavi ia 


_— Cape Farewell and Cape Horn? ANS. 58˙ 


32 —8* 25 —116* + QUEST. 6. What is the 

difference in the longitudes of London and Can- 
* Pos ca 

le—Cape. F iniſ- 


22 —113* QUEST. 7. What number of miles 


are equal to a degree of longitude in latitude 21* 
—28'—40*—6d'—70* ANS. 53 —40=56— | 


15 LAS pos mea _ ; 


GY, 


662 
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LESSON XXI. 
» © „ 0 . 34 
— —ſ— 


PROBLEMS exznrORMED BY Thy 
TERRESTRIAL GLOBE, 


— — 


Tuch vir. to find the — Periœci, 


and Antipodes to any given place. 1. Bring the 


given place to the braſs meridian and note the lati- 
tude—under the fame degree of latitulde, in the 
oppoſite hemiſphere, the place of the Antceci will 
be found. 3. While the given place is under the 
braſs meridian, ſet the hour index to the upper 12 
and turn the Globe till it points to the lower 12 
then under ſame the latitude as the given place in the 
{ame hemiſphere, the ſituation of che Periceci will 


be ſound. g. While the Glohe is in this laſt poſi- 


tion, the place of the Antipodes will be found un- 
25 der the ſame degree of latitude with the given a 
but in dhe eons 3 2 80 5 | 


7 ROB. IX. 75 3 the three ien 
3. Move the meridian till it coincides. with the ho» | 


1 


5 1 
rizon the globe then repreſents a parallel ſphere. 
2. Move the meridian till the two poles are in the 
horizon then the Globe repreſents a right ſphere. 


g. Elevate either of the poles to any degree leſs 


than go. the Globe i in this polition "peaſants an 
— ſphere. | 


PROB. x. To find the b place in the 
ecliptic and its declination. on any given day. 1. 


Lock for the given day on the wooden: horizon 
and againſt it is the ſign and degree of the ecliptic— 
in which the fun. is on that day. 2. Find the ſame 


ſign and degree on the ecliptic — bring it to the 
braſs meridian and the degree over it ſhews the 
ſun's declination at the given time, , 


'PROB. XI. To reftify the globe to the latitude 
of any place, the zenith, and the ſun's place. 1. If 
the given place be in the northern hemiſphere, raiſe 
the north pole above the north point of the horizon; 


- and let the horizon interſett the meridian exacily 

in the degree of the given latitude, counted below 
the elevated pole if the place be in the ſouthern 
blemiſphere, Taiſe the ſouth pole in the ſame man- 
ner above the ſouth point of the horizon—the 
globe is then adjuſted to ihe latitude, 2. Next, let 
de quadrant of altitude be ferewed on the meridi- 


| 


5 (23) 


an exaAlly i in the given degree of latitude, counting 
from the equator towards the elevated pole the 
globe is then rectified for the zenith. g. Find the 
ſun's place in the ecliptic—bring it to the braſs 
meridian— and ſet the hour index to 12 at noon—+ 
the globe is then reQified for the ſun's place. © 


PROB. XII. To find the diſtance between any 


two places. Lay the quadrant of altitude over both 


the places—note the number of degrees intercepted 


between them—mukiply that number by 60, which 


reduces it into. geographical miles —or by 70, (or 

more exactly by 694, which gives the diſtance 

required in Engliſh miles. ö 
QUESTIONS. 


- 2 


. "i 8 1 4 s © 


los are the Anteeci, Periceci, and Amipodes 


repreſented hy the Globe? How is the ſun's place 


in the ecliptic and its declination, found? Ho is 
the globe reQified, for ſhe latitude, the zenith, and 
and the ſun's place? in the ee between 
enn two places ſound 7 58 


230 & © 3 


r * 


8 Queſtions for 3 Ge. IR 
ober. I. What is the place of dhe Antæci, 
Periceci, and Antipodes of London? AMS. In 
dhe Southern Ocean 17 8. W. of che Cape of 
Good Hope is the place of the Antæci— that of | 
the Periceci is between the coaſts of N. America 
and 'Kamſchatka—and in the Southern Ocean S. 
of New "Zealand is the place of the Antipodes. 
' QUEST. a. What is the ſun's place in the ecliptic 
on 25 Dec.—2: May—14'July? AM. 4 of 
Capricornus—30* of Taurus — 22* of Cancer. > 
OUEST. 3. What is the ſun's declination 10 Feb. 
6 April June? ANS. 14˙＋ S. D.—6˙4 N. D. 
| 2 ˙4 N. D. GUEST. 3. What is the diſtance 
V in geographical and Engliſh miles between London 
- '' and Vienna Cork and Philadelphia—Plymouth 
and Gibralter? ANS. 660 geographical or 781 
Engliſh —2820. geographical r (3243 ae. , 
ha Ap wach a, eb 


PTY 
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LESSON XXII. 


— Y | 


PROBLEMS PERFORMED BY THE. 
TERRE ST RIAL GLOBE. 


PRO B. XIII. To find all thoſe Hate which 


| are at the ſame diſtance from any given place. Bring 
the given place to the meridian — rectiſy the Globe 
for its latitude and zenith and move the quadrant 
of altitude round the globe — then all thoſe places 
which paſs under the ſame degree of the quadrant 


have the ſame latitude. | 
PR OB. XIV. To find the bearing of any two 
places. ReQify the globe for the latitude and the 


azZenith of one of the places—and let the quadrant of 
altitude paſs direAly over the other—the degrees 


on the horizon, intercepted between the meridian 
and the quadrant, will ſhew the bearing of the ſe- 


- cond place with reſpett to the firſt. 


P ROB. XV, The time of the 40 being given ä 
at. one place, to find the correſponding time at any 
other place. Bring the place at which the time is 
known to the meridian ſet the hour index to the 


given time and turn the Globe till the other place 


comes to the meridian - the hour index will then 
point to the time required. 


1 


. a0 7 

75 PROB. XVI. To find the hour of fun riſing 
"tid fun ſetting, and the length of the day and night, 
at any given time, in any given latitude, between the 
equator and the polar cirtle. 1. Refify for the 
latitude and the fun's place, then bring the ſun's 
place to the eaſtern part of the horizon—and the 
hour index will point to the time of ' ſun- riſing — | 
next bring the ſun's place to the weſtern part of the 
horizon and the hour index will then point to the 


time of ſun ſetting. . 2. The hour of ſun ſetting, 


doubled, gives the length of the day; and the hour 
of ſun riſing, doubled, gives the length of the night. 
PROB. XVII. To find the length of the longeſt 


and ſhorteſt day and night, in any given latitude be- 


tween, the equator and the polar circles. 1. Reftify 
For the latitude—bring the neareſt tropical point 
(firſt of Cancer, if the place be in the northern he- 
miſphere) to the eaſtern part of the horizon, and 
ſet the hour index to 12—then bring the ſame 
tropical point to the weſtern part of the horizon, 
and obſerye the number of hourt which the index 
has paſſed over—which is the length of the longeſt 
day — and that number, ſubtrafted from 24, gives 
the length of the ſhorteſt night. 2. Let the fartheſt 


tropical point be brought, in the ſame manner, to 


the caſtern and weſtern parts of the horizon —and 
thus the length of the ſhorteſt day and longeſt night, 
i the given latitude, will be found, | 


(3 ) 


QUESTIONS. 


jt 8 : 


How are all thoſe places found which are at the 
ſame diſtance from any given place? How is 


the bearing between any two places found? If 


the time of the day be given at one place, how is 
the correſponding time at any other place found? 


How i is the hour of the ſun” 8 riſing and ſetting, and 
the length of the day and night, at any given time, 
in any given latitude, leſs than 66˙ found? How 


is the length of the longeſt ahd ſhorteſt day and 
night, in any given latitude leſs than 66 5 found ? 


Queſtions for exerciſe, &c. 


QUES T. 1. What places are at the fame dif. 
nee from London as Bergen? AVS. Gotten- 
burg, Cammin, Hanover, Prague, Trent, Genoa, 
Toulon, Oviedo, &c. nearly. ' QUEST. 2. What 
are the bearings between the Lizard Point and Bar- 
badoes— Paris and Naples. Madrid and Mexico ? 
ANS. 6g S. W.—48 S. E.—70 N. W. QUEST. 
3. When is it noon at London, what hour is it at 
Botany Bay? ANS. 10 at night. QUEST. 4- 


When it is 6 in the morning at Kingſton in Ja- 


maica what hour is it at Bombay? ANS. 4 in the 


9 


afternoon. QUEST. 5. When it is 1 in the afier- 
noon at Dublin what is the hour at Boſton in New- 


England? AVS. 45": paſt 8 in evening. QUEST. 
6. What is the time of ſun riſing and ſetting, and 


the length of the day and night at London, 20 
April —at Gibralter 20 Dec—at Madraſs 23 Aug. 


And at Bourbon Iſle 1 Dec.? ANS. Sun riſes, 
in the firſt place, at 44 hours and ſets at-72—the 
day is then 144 hours and the night 9 —lin the 
ſecond place it riſes 15 minutes paſt 7 and ſets 


| 45" paſt 4; the day is 94 and the night 144—in 


ö 3 the third place, ſun riſes at 46 paſt 5 and ſets t 5 


17 


paſt 6; the day is 124 and the night 114 hours 
in the laſt ide fin n at I paſt 5 and ſets 4 paſt 
6; the day is 14 hours and the night 10%. 


QUEST. . What is the length of the longeſt and 
|  thorteſt day and night at the Canary Iſles—at Ma- 
dtrrid—at York—at cp tai ANS. 14 hours 
I. D. and N. 10 S. D. and —15 hours L. D. 

and N. 9 S. D. and N.—17 hours L. D. and N. 


78. eee e and N. s hours 


8. p. and x. 
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LESSON XXIII. 


PROBLEMS PERFORMED BY THE 
TERRESTRIAL GLOBE, 


PROB. XVIII. To find the latitude in which 
the longeſt day is of any given length, leſs than 24 
hours. Bring either of the tropical points to the 
' meridian, and ſet the hour index to 12 - turn the | 
Globe till the index has paſſed over half the num- 
ber of hours given — then move the meridian till 


the tropical point touches the horizon che horizon 


will, at the ſame time, cut the meridian in the degree 
of latitude ſought. | 
PROBLEM XIX. To find the length of the 
longeſt day and the longeſt night at any given place 
within the frigid zones, and the time when the con- 
tinual day-light and continual darkneſs begins and 
ends: alſo the time when the fun riſes and ſeis tvery 
24 hours at that place. 1. Redctify for the latitude 
Quand turn the globe on its axis—then, if the given 
place be in the north frigid zone, obſerve the two 
points of the ecliptic, which exactly touch the north 
point of the horizon, where the braſs meridian cuts 


iche days, which anſwer to the obſerved points, 
are the firſt and the laſt days of the ſun's continual 


( 2 ) 
appearance above the horizon of the-given place - 
and the number of intermediate days (of 24 hours 
each) is the length of the longeſt day at that place. 
2. Let the globe again be turned on its axis—and 
obſerve the two points of the ecliptic, which are 
are juſt below the ſouth point of the horizon the 
days, which anſwer to the two obſerved points, are 
the firſt and the laſt day of the ſun's continual ab- 
ſence from the given place — and the number of 
intermediate days is the length of the longeſt night 
at that place. 3. Note the time between the 
longeſt day and the longeſt, night—which' is the 
3 when the ſun riſes and ſets every 24 hours, at 
1 the given place, as at other places on the globe. 
3 4. If che given place be in the ſouth frigid zone— 
” ,, "obſerve the two points of the ecliptic, which touch 
"the ſouth point of the horizon for the longeſt day ; 
and the two points, which touch the north point of 
tte horizon, forthe longeſt night--then proceed as 
ROB. XX. To find the latitude in which 
due longeſt day is of any given length, more than 24 
Hours. Look on the horizon for the day of the 
month, which anſwers to the firſt of Cancer; and 
| ent on er Me of 1 F | 


N | 7 
x "#7 K 9 4 
. 2 


* 2 3 
in che given time—note the day at which the reck- 
oning ends. find its correſponding degree on the x 
ecliptic and bring it to the meridian—then move 
the meridian till that degree of the ecliptic is in the 
horizon—and the elevation of the pole will ſhew the 


latitude ſought. 


—  — — — — . 
QUESTIONS. . 


, 7 ” 


Hoy is the latitude found in which the longeſt - 
day is of any given length leſs than 24 hours? 
How is the length of the longeſt day and night— 
the time of continual day-light and darkneſs—and | 
the time in which the ſun riſes and ſets every 24 
hours at any given place, vithin the frigid zone, 
found ? How is the latitude found in which the 
longeſt 1 is of any given length more than 24 
hours?” 


Queſtion for exerciſe, Gt. 
QUEST. 1. In what latitudes are the longeſt 


days 15 hours—16 hours — 20 hours—and 214 
hours. AMS. 41* 22 —49*—63*F—6g* 21. 


( 4 * : 


OVEST. a. What is the length of the longeſt day 
and night—the time of continual day-light and 


darkneſs—and the time in which the ſun riſes and 


ſets every 24 hours—at the ſouth parts of James 


Illand—at the north Cape of Lapland—and at the 


ſouth Cape of Spitzbergen? ANS. In James 


Iſland. L. D. and N. a months; day begins about 22 
May, ends 21 July; night begins 21 Nov. ends 21 
Jan. and between theſe two periods of perpetual day- 
light and darkneſs the fun” riſes and ſets every 24 
hours. At Cape North L. D. and N. about 72 days; 
day begins 15 May ends 27 July; night begins 15 
Nov. ends 25 Jan. and at all other times the ſun riſes 


_ and ſetsevery 24 hours. At the ſouth cape of Spitz- 
bergen L. D. and N. almoſt 4 months; day begins 


about 25 April, ends 17 Auguſt; night begins 26 
Ottober, ends 14 February; and at all other times 
the ſun riſes and ſets every 24 hours. QUEST. g. 


| In what latitude is the length of the longeſt day 
equal to 61 natural days 92 days—4 months and 


10 days? ANS. 20 7-80 nearly, 


$4 


1 5 LESSON XXIV. 


PROBLEMS PERFORMED BY. Tug 
+TERRESTRIAL GLOBE. 


ROB. XXI. 1 time, bene the vernal 


equinox and the ſummer ſolitice, or between the au- 


tumnal equinox and the winter ſolitice, being given, 
to find all thoſe places, where the fun begins to be 


conſtantly above the horizon without ſetting: and 
thoſe places, where the ſun begins to be conſtantly - 


below it without ring. 1. Find the ſun's decli- 


nation on the given day, (by Prob. 10,) and note 
that degree on the meridian, counted from the 
neareſt pole, which anſwers to the ſun's declination - 


—then turn the Globe on its axis—and all places, 


Which paſs under ihe degree noted, are thoſe to 
which the ſun then begins to be conſtantly above 


the horizon without ſetting. - 2. Note the. ſame 


degree on the meridian, counted from the oppolite 3 
pole—and all places, which paſs under that degree, 


are thoſe to which the ſun then begins to be con- 


ſtantly below the horizon without riſing. 
PROB. XXII. To find. the beginning and | 


ending of morning and evening twilight, in any 
latitude, at any given time, when the ſun riſes and 
| Je within 24 * and its midnight depreſi ion is 


(2 ) 8 
greater than 18%, 1. Rettiſy for the W e 0 the 
zenith, and the ſun's place—then bring the ſun's 
place to the eaſtern part of the horizon noje the 
oppoſite point of the ecliptic, which is at the ſame 
time on the weſtern part of the horizon, and raiſe | 
that point till it is direAly under the 18th degree 
of the quadrant of altitude — the ſun's place for 
the given time is then 28% below the horizon, and 
the index will point to the haur when the morning 
twilight begins, or the dark night ends. a. Next 
let the fun's place be brought to the. weſtern. part 
of the horizon — note the qappokite point of the 
ecliptic, and raiſe it till it is direftly, under the 180 
the quadrant—the ſun's place. is then 287 below the 
horizon, and the index will point to the haur way 
the evening twilight ends, or dark night begins. | 
PROB. XXIII. Tu find the time when conti- 
mal twilight begins and ends in any latitude greater 
man 48%.* ReAify for the k and nate cho 
point of the meridian which i ly * be- 
neath the part of the — wincef the elevated 
pole then, turning the globe, obſerve the two 
points of the ecliptic, which paſs under the degree 
noted, find the rwo days correſponding days—which 
Vill be the %o days, one chen continua! treitigh 
heging, the other when it ends. 
. In latitudes lf l neee 


—: p 8 


4 1 | 
PpPROB3. XXIV. To! find the tuo days in which. - 


the fun is vertical to any given place within the tor- 
rid zone. Bring the given place to the meridian 
and note the degree over it then turn the globe 


and obſerve the two points of the eeliptic which 


paſs direfly under the degree noted —look for 


theſe points of the ecliptic on the wooden hori- 


zon, and 1 . will _y found the two 17 
eee 


ROB. Xxv. To __ the vial #6 which thi | 
flw will be vertical on any given day. Bring the 
fun's place to the meridian, and note the degree 
over it=then turn the globe and all places, which 


paſs under the degree noted, will have * an vers 
dit Pn eas And 
e $TTIONS.- 


"tient are. alt as Gn, hos the 
fun hagins 40 be conſtantly above or betow the 
borizon, zt any given time, in the vernal or au- 


mn quarters? Hew is the beginning and end- 


ing ol morning and evening twilight found, i in any 
hoiitude: at any given time when the fun riſes and (ets 


within 24 bours and its midnight deprefſion.is greates 


than 18?? How is the time of continual, twilight 
found, in any latitude greater than 483*? _ How are 


0 4 5 


the two days ſound in which the ſun is vertical at 
any given place? How are thoſe places found to 


. the ſun will be vertical on any given day ? 


Queſtions for exerciſe, &c. 
QUEST. 1. What are the places to which the ſun . 


gins to be coaſtantly above or below the horizon, 20 
May and 1 November? ANS. On the firſt day the | 
ſun begins to ſhine conſtantly to all places in 20 N. 
Lat. and to be totally abſent from thoſe in 20 1. ä 
Lat. On the ſecond day the ſun begins to ſhine 
conſtanily to all places in 16˙ S. Lat. and to be 
- totally abſent from thoſe in 45* N. Lat. QUEST. 
2. At what hour does morning; and evening tWi- 
light begin and end at London—12 May—and 12 
Nov. ?—ANS. May 1a M. T. begins 15 paſt 1. 
E. T. ends 45” paſt 10M. T. begins 30. paſt 
6. E. T. ends gor. paſt 6—QUEST. 6. At what 


-— A» 


time does continual twilight begin end at Lon- 


don? AS. It begins 18 May ends July 26. 
QUEST. 6. At what places will the ſun be verti- 
cal 20 May—21 Jan. 5 AVS. At all places in 


20 N. Lat. on the former day, and at all places in 


20˙ S. Lat. on the latter. VEST. 3. What are 


the two days when the ſun is vertical at Barba - 
Addce—and at Batavia? As. 25 hon 7 Al 


n 
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LESSON XXV. 


PROBLEMS PERFORMED BY THE 
Ip TERRESTRIAL GLOBE. 


PROB.'X XVI. Tie time at any place being 


given, to find where the fun is vertical at that preciſe 
time, Find the ſun's declination—bring the given 
place to the meridian, and ſet the hour index tothe 


given time—turn the globe till the hour index. 

points to 12 at noon—and the place directly under 

the ſame degree of the meridian, which anſwers io 
the ſun's declination, has we an vertical at the 


given time. 


PROB XXVII. The time NIP the 45 being 9 


given at any place, to find all thoſe places to which 
the ſun is then riſing, ſetting, or culminating ; and 
where it is twilight, dark night, and midnight. Find 


the place to which the ſun is vertical at the given 


time—reQtify for the latitude of that place, and 
bring it to the meridian. Then, to all places in 
the weſt ſemicircle of the horizon, the ſun is riſing 


F 
I 


Aer it; and to all other places, whether northward 


| 1 | 
to thoſe in the eaſt ſemicircle it is ſetting —to 
| thoſe under the upper half of the braſs meridian, 
It is mid- day — and to thofe under the lower half it 
is mid-night: to all places within 18* beneath the 
horizon it is twilight; and, to-thoſe at a greater 
diſtance below it, it is dark night. EK 
PROB. XXVIII. To fhew at one view the 
changes of. day and night, and of the ſeaſons in all 
parts of the earth. 1. ReRtify for the ſun's decli- 
nation at any time—and conceive the ſun to be 
 direQly over that degree of the meridian, which 
anſwers its declination. Then, to all places above 
the horizon it will be day, and night to all below it 
-—thoſe arches of the parallels of latitude, which 
ſtand above the horizon, are the diurnal arches, 
or the length of the day in all thoſe latitudes, at 
> dat time of the year ; and the remaining parts of 
the ſeveral parallels are the nocturnal arches, or the 
 _- length of the night. 2. Turn the flowly on 
| its axis, from weſt to eaſt, repre nting the true 
motion of the earth—then, the fun, in the zenith, 
wuſt dart its dirett rays on the places directly un- 


or ſouthward, its rays muſt ſall obliquely, as they 
come ſucceſſively to the meridian. g. Obſerve 
au places, that are moving from the meridian. to- 


; 


629 


wards the eaſt of the horizon — the ſun, ſtill in dhe 


zenith, ſeems to recede from them more: and more 
to the weſt, till it is o' diſtant, when it diſappears 
and to all theſe places, now on the eaſt ſemi- 
circle of. the horizon, the ſun appears to ſet in the 
oppoſite point of the horizon to that in which they 
ſeverally are. 4. The globe ſtill moving — the 
motion brings the ſame places nearer and nearer to 


the half of the meridian under the horizon where 
it will be midnight then morning approaches, till 


the motion brings theſe places to the weſtern parts 


af the horizon — here the ſun appears riſing in the 


oppoſite eaſtern parti then the time of noon comes 
nearer and nearer till, the motion of the globe brings 


the ſame places under the meridian again. 5. Next 


reQify for the equator the ſun, ſtil] in the zenith, 
will enlighten half the globe from the north to the 


- ſouth poles, and the horizon divide all the parallels 


into two equal parts, cauſing equal day and night 


every where. 6. Raiſe the north pole gradually) 


and obſerve how the diurnal arches increaſe in the 


northern, and decreaſe in the ſouthern hemiſphere. 
When the pole is elevated 297, its greateſt north 


declination—the diurnal arches in northern latitudes 


have their greateſt lengths; thoſe in ſouthern, the 


leaſt, —the parallel 664, and all the parallels north | 


(4) 


ol it, are entirely above the horizon; and the ſame 


. _ parallels fouth, are entirely below it; in all theſe 


parts, therefore, there will be continual day and- 


night, each of longer duration as the places are 


nearer to the poles, where the 1 and Sa ls 


27812 half a „ 


QUESTIONS, 


If any time of the day be given, how eis the 


place found to which the ſun is then vertical? If 
| the time of the day be given at any place, how are 
all thoſe places found, where the ſun is riſing, ſet- 


ting, culminating, and where it is twilight, dark 


night and midnight? Ho are the changes of day 
and night, and of 'the ſeaſons JOINS ww 
05 _ 0 


1 1 


Queſtion, &c; 


QUEST. Where is the ſun vertical 25 April 


| when it is gat paſt 3 P. M. at London and 18 
May when it is 64 P. M. at che ſame place? 222 


5 Barbadoex—Mexico. 


os 
| 
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LESSON XXVI. 


ALAS 1 
PROBLEMS. PERFORMED BY THE 
CELESTIAL GLOBE. 


PRO B. 1. To fad the Locke and . 


aſcenſion of , the ſun or any fixed ſtar. Bring the 


ſun's place, or the ſtar, to the braſs meridian the 


degree over it will be its declination and the de- 
gree of the equinoctial, which is at the ſame time 


cut by the meridian, will be its right aſcenſion. 

_ PROB. II. To ind the latitude and longitude 
of a fixed ſtar. Bring the firſt of Cancer to the 
north point of the horizon—fix the quadrant of al- 


ttitude over the pole of the ecliptic and bring its 
graduated edge over the given ſtar—the degree of 


the quadrant over it will be the latitude, and the 


degree of the ecliptic, reckoned from the firſt of 


| 
\ 


Aries, which is cut. by the quadrant, will be the 


longitude of the ſtar. 


PROB. III. To find the fun $ amplitudes, te: 
its altitude and azimuth, at any given time, in any 
given latitude. 1. Retlify for the latitude, the ze- 
nith, and the ſun's place—the number of degrees, 
between the horizon and the ſun's place, is its me- 


ridian altitude. 2. Move the globe till the index. . 


Points to any other given hour—then bring the 
quadrant of altitude over the ſun's place—the 
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degree over it will be the . 8 altitude ; ; and the 
degree of the horizon, cut by the quadrant, will be 
the ſun's azimuths at that hour, 3, Bring the. ſun's 
Place to the eaſtern and weſtern parts of the hori- 
zon—and the ſun's amplitudes, at t riſing and ſet- 
ting, will be found. 1 

ROB. Iv. To find the amplitudes of any fix- 
ed ſtar in any given latitude, alſo its altitude and 
azimuth at any given time of the day. 1. Rectify 


for the latitude, the zenith and the ſun's place— 


bring the fixed ſtar to the eaſtern and weſtern parts 
of the horizon, and againſt it will be found its am- 
plitudes at riſing and ſetting. 2. Turn the globe 
till che index points to the given hour—place the 
| quadrant of altitude direftly over the fixed ſtar 
then the degree of the quadrant. above the ſtar 
ſhews its altitude; and the degree of the horizon, 
which is cut by the quadrant, ſhews its azimuth. | 
P ROB. v. To find the depreſſion of the fun 

or any fixed ſtar below the horizon, and their azi- 
muths when below it, at any given time, in any given 
latitude. Reftify for the latitude, the zenith, and 
the ſun's place—find | the point of the globe which 


is directly oppoſite to the place of the ſun or ſtar 


(in the ſame manner as the Antipodes are ſound 
on the terreſtrial globe, Pros, viii. —ihen find the 


( 3 0 | 
altitude and the azimuth of this oppoſite point, at 
the given time (by the laſt Problem), which will 
be the depreſſion and the azimuth required. 


— 


QUESTIONS, 


— — 


How is the declination and right aſcenſion of 
the ſun or any fixed ſtar found? How is the lati- 
tude and longitude of any fixed ſtar found? How 
are the ſun's amplitudes, its altitude and/azimuth, 
found, at any given time, in any given latitude?" 
How are the amplitudes of a fixed ſtar in any 
given latitude, and its altitude and azimuth at any 
given time, found? How is the depreſſion and 
the azimuth of the ſun or any ſtar below the ho- 

rizon, at any given time, in a given lain | 
found? 


— — — 


+ —— 


Qugſtion or exerciſe, Sc. 


- QUEST. 1. What is the declination and right: 
aſcenſion of the ſun Jan. 31 —Ap. 5 July. 21— ' 
Nov. 267 ANS. 17 S. D. g147 R. A.— 66˙i 
N. D. 14 R. A.— 20 N. D. 120% R. A.— 


21 8. b. 242% R. - Gon 2. What is the 
declination and right aſcenſion of Aldebaran—Spica | 
eee e ee ANS. 16 N. D. 65* 
R. A. — 10 S. D. 1977 R. A.— 45˙4 N. D. 745 
R. A.— 164 S. D. 984 R. A. QUEST. 3, What is 
the latitude and longitude of Arcturus-Formahaut- | 
Pollux — Alioth? ANS. g1* N. Lat. 200 Long 
 —20* S. Lat. 331 Long—7* N. Lat. 110 Long 
56471 N. Lat. 156 Lon. QUEST. 4. What are 
the ſun's amplitudes at London May 31 —6 July 
—10 Nov? AN. 38 N—40 N—29/S. QUEST. 

8. What is the ſun's altitude and azimuth at Lon- 
don 21 May at7 in the morn. and at paſt 2 in the 

afternoon? ANS. 24* Alt. 9o* Az. 44 Alt. 60 
Az. S. W. QUEST.:6, What is the ſun's alti- 
tucde and azimuth at London 31. May at 10 in the 


EE morn. and at noon? A. 52 Alt. 50 Az. S. E. 


of Mer. Alt. QUEST. 7. What are the am- 
Plitudes at London of Markab—B Bellatrix—Cor 
Hydree? - ANS. 24 N—11 N—1 i S. QUEST. 


8. What is the altitude and azimuth of Algol— 


Dubhe—Procyon—Dec. 31 at 10 at night i in Lat. 
$12? 68* Alt. 71* Az. S. W. — 44 Alt. 39 Az, 


EF  N. E.—39 Alt. 50% Az. S. W. QUEST. 9. 
Wbat is the depreſion and the azimuth of the ſun. ' 


25 below the horizon at London 1 Dec. at 10 at 


e ANS. gu' Dep. 60 Az. N. W. 


„ 
LESSON XXVII. 
PROBLEMS PERFORMED BY THR -. 

' CELESTIAL GLOBE. 
P ROB. VI. To find the time of the riſing, 
culminating, and ſetting of a ſtar, on any given day, 
in any given latitude, Redctify for the latitude and 
the ſun's place then let the fixed ſtar be brought 
to the meridian, and to the eaſtern and weſtern 
parts of the horizon—and the hour index will point 
to the time required, 

PROB3. VII. To find the time when 4 flar 
riſes or ſets coſmically or achronically to any 
given place. Redtify for the latitude — bring the 
ſtar firſt to the eaſtern and then to the weſtern part 
of the horizon —obſerve the two points of the 
ecliptic, which are, at the ſame times, on the eaſtern 
edge of the horizon and find the two correſpond- 
ing days, which are the days of the ſtar's coſmical 
Tiling and ſetting. 3. Bring the ſtar again to the 
eaſtern and.weſtern parts of the horizon — obſerve 
the two points of the ecliptic: then on the weſtern 
edge of the horizon—and the two correſponding 
days, will be the days of the * achronical roy 


on Jung; | 
PROB. VIII, -To find th tim when ur 


1 


riſes or ſets heliacally. 1. Rediify for the latitude 


and the zenith— bring the ſtar to the eaſtern edge 


ern fide; till its 12th deg;* cuts the ecliptic—note 
that point of theecliptic which the quadrant cuts and 


find the oppoſite point—the correſponding day will 


be the time of the ſtar's heliacal rifing. 2. Bring 
the ſtar to the weſtern ſide of the 1 7 


eaſtern ſide place the 12thdeg. of the quadrant over 


 . theecliptic, find che oppoſite point, & the correſpond- 
ing day vill be the time of the ſtarꝰd heliacal ſetting, 


: PROB. IX. To fhew at one wew the fituati- 
on of the fixed flars at any given hour ; alſo pt 0 
tie time in which different flars will riſe, culmi- 


nate and ſet; and the fears that will never rife and ; 
Je in the given latitude. Nektify ſor the latitude 


and the fun's place and turn the globe till che 
index points to the given hour chen all thoſe ſtars 
that are in the eaſtern part of the horizon are p 


the globe on its axis from caft to weſt—the index 
will ſucceſhvely point out the times in which dif- 


ferent ftars riſe, culminate and fet. g. Turn the 
5 Nodes and obſerve the ftars that are not moro 


| -* Irs of te rſt magnitide are at ue, diſtance from the fon in ir bs 


„ 


3 riſing, thoſe on the veſtern part are ſetting, and 
thoſe under the meridian are culminating. s. Turn 


＋ o or E-2-. - o * 
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=> 2 
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5 diſtant from the elevated pole than the latitude of 
le place —alſo the ſtars that are not more diſtant 
from the depreſſed pole than the ſame latitude 


the firſt are always ahove, and the laſt always 
beneath, the horizon of the given place. "I 
- PROB. xX. How to gain a knowledge of the 85 


1 ſtars by. means. of the Globe. ReAify the 


Globe to the preſent ſituation of the ſtars (by Prob. 
g) and by means of a compals place the meridian 
of the Globe due north and ſouth—the principal 
fixed ſtars in the heavens will then be nearly in a 
direft line from the correſponding ſtars on the Globe 
— and a ſtrait wire placed perpendicularly on any 
ſar on the Globe, will nearly point to the ftar in 
the heavens which it repreſents, - 

PROB. XI. Te find the place of a any planet 


on the Globe, and to ſhe the time of its riſing, ſouth- 
ing, and ſetting, See in any ephemeris the place of 


the planet in the ecliptic, for the given day of the 
month; and, according to its latitude and longitude 


mark the ſame with a chalk upon the globe. Then, 
by prob. 6th, find che time of . — louthing, &c. 
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32.58 'QuesTIONS, | Oy Hook 
Row | is the time of the rifing, culminating, and 


| feuingo of a * on cots ern e in any given . : 


1 bs 7 
4. 
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1 
"PS found? How is the time of any ſtar's coſmical 


and achronical riſing and ſetting found? How is the 
time of any ſtar's heliacal riſing and ſetting found? 


How. is the ſituation of the ſtars at any hour, and 
the times of their riſing and ſetting ſhewn by the 
globe ? How is a knowledge of the ſtars in the 
| heavens to be obtained by means of the globe? 
How is the place of any planet, and the times of its | 
riling and ſetting ſhewn by the globe? 1 
___- Queſtions for exerciſe, Ge. 
QUEST. 1. What is the time of the riſing, 
ſetting, and culminating of Caſtor— Sirius — and 
Alpheta at London Jan. 31? ANS. Caſtor 
riſes & paſt 12 at noon—culm. at 20”: paſt 10 P. 
M,—ſets at 8 A. M. Sirius riſes at 3 P. M. —culm. 
„ paſt 9 P. M. — ſets at 10”: paſt 2 A.-M. Al- 
pheta riſes 94 P. M. —culm. 22. paſt 6 A. M. 
_ QUEST. 2. What is the time of the cosmical 
rising and ſetting of Sirius in Lat. 51% ANS. 
It riſes 10 Aug. ſets 15 Nov. QUEST. 3. What 
is the time of the achrogic cal riſing and ſetting of ; 
Aldebaran in Lat. 61%? AN Ir riſes 8 Dee. 
ſets 21 May. QUEST. 4. What is the time of 
the heliacal xiſing and ſetting of Arcturus in Lat. 
51%? AN. It riſes8 OR. ſetsa Dec. QUEST. 
What ftars' never riſe or ſet in Lat. 31. ANS. 


Sce the * of the ſtars Leſſ. 17. 
U 66 
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